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THE s WESTINGHOUSE INTERLOCKING 

SWITCH AND SIGNAL SYSTEM. 

Some weeks ago we illustrated 
the electro-pneumatiec block system 
of train signaling. In our present 
issue we present our readers with 
illustrations of some of the salient 
points of the Westinghouse inter- 
locking switch and signal mechan- 
ism for use in train yards. It in 
cludes three operating agencies, 
electricity, pneumatic pressure, and 
hydraulic pressure. The work of 
throwing switches and of setting 
signals at safety is done by pneu- 
matic pressure. The valves for 
regulating its action on signals are 
worked by electricity exactly as in 
the block system already described. 
The valves for regulating its action 
on switches are moved by hydrau- 
lie pressure. 

Referring to the perspective view 
of the switch board, it will be seen 
to be a case upon whose front are 
two rows of handles. These hand- 
les, when moved by the operative, 
turn through an are of a circle long 
vuleanite-covered spindles that run 
to the back of the case. These 
spindles are numbered in pairs ; of 
similar numbers, those to the left 
are rotated by the lower handles, 
those to the right by the upper 
handles. On the rear end of each : 
spindle is a quadrant with locking Fig. 
detent, worked electrically. The 
upper row of handles operates the switches ; the lower 
row operates the signals. 

At the rear of each switch spindle, that is to say of 
every second one, is a three-way cock attached directly 
to the spindle, and therefore turned by the upper handle 
appertaining to the spindle in question. This cock is 
a part of the hydraulic system. Turned to the right, it 
operates by hydraulic pipe connections a valve in the 
neighborhood of a switch which may be a wile or more 
distant. The operation of this valve, which is connect- 
ed to pneumatic pipes, admits compressed air to the 
actuating cylinder and piston, and throws the switch 
in one or the other direction, The switch-throwing 
mechanism will be 
described later on. 

When a current 
of electricity is 
passed through 
the actuating 
magnet of the sig- 
nal-moving me- 
chanism, Fig. 38, 
which also may 
beatany distance, 
it opens a pneu- 
matic valve, ad- 
mitting air to the 
signal - actuating 
cylinder, placed 
on the semaphore 
post, The piston 
is foreed outward 
and the sema- 
phores are de- 
pressed to the 
safety position. 
This current is 
sent through the 
switch board, 
when the handles 
are set in proper 
position therefor. 
On each of the 
vulcanite-eoa t ed 
spindles are 
placed strips of 
platinum, and be- 
tween the spin- 
Sles are pairs of 
contact springs. 
These, with their 











1.—-AUTOMATIC SWITCH-OPERATING MECHANISM. 


connections, can be arranged in any way whatever to 
suit the conditions of the case. The circuit, including 
the seihaphore magnet, is completed through one or 
wore of these spindle connections. Hence the setting | 
of any given semaphore at safety may be made to de- 
pend upon one or more switch movements, as necessary, 
After the switch handles in its series are properly set, 
they complete their part of the circuit by means of the 
platinum strips and springs. Then the final turn of 
the signal handle moves its spindle into position and 


air valve to close automatically, and 
the semaphore rises by the influence 
of its counterweights to ‘‘danger.” 
The switches can then be moved as 
required. At the bottom of each 
signal-moving mechanism Fig. 8, isa 
circuit closer. This keeps a circuit 
closed as long as the semaphore is 
at danger. It is an independent 
circuit and works the locking of one 
of the quadrants on the rear of the 
signal handle spindles. 

This, in connection with our for- 
mer article, is enough to show how 
the signals are operated. Tie 
switch-throwing mechanism has 
now to be described, This is placed 
by the side of the track, near the 
switch. It isshownin Fig.1. The 
hydraulic tubes, ¢ ¢c, connect with 
two cylinders, } 6, and force the pis- 
tons one way or the other, accord- 
ing to the position of the three-way 
cock in rear of the switch board. 
At B is a reservoir, kept charged 
with compressed air by the regular 
air pipe, D. At E isa D-valve, ex- 
actly such as used in a steam engine, 
and which admits the compressed 
air into either one of the pipes, d d, 
and puts the other one of these 
pipes in communication with the 
open air. At A isa double cylinder 
with two pistons, connected by a 
rack and working a pinion. The 
partial section is shown in the up- 
per left hand corner of the cut, in 
which K is the rack and A is the pinion. The air ad- 
mitted by one of the pipes, d d, forces the pistons In 
one or the other direction, regulated by the D-valve, 
thus turning the pinion. As the pinion turns it carries 
around with it an arm attached to its spindle, a. In 
its revolution through about three-quarters of a circle 
the pinion has to successively perform the following 
operations: 1. To withdraw the locking bolt, H, from 
the bole in the locking bar, N ; 2, throw the switch, 
by moving the rod, M; 3, return the locking bolt, H, 


the circuit is completed, and the semaphore descends} to the other hole in the locking bar, N. 


to ‘‘safety.” When the switches are to be changed, the 
signal circuit has first to be broken. This permits the 








Fig. 2.—ELECTRO-PNEUMATIC INTERLOCKING SWITCH AND SIGNAL STATION AT PITTSBURG, PA. 


Referring to the sectional view, H is the locking bolt, 
N the locking bar, and M is the switch rod. If air is 
admitted to the 
right hand end of 
the cylinder, the 
other end commu 
nicating with the 
open air, the pis- 
tons will move to 
the left. The 
movement of the 
pinion may be di- 
vided into three 
phases, indicated 
by the dotted 
lines. Moving 
from 0 to 1 it with- 
draws the lock 
bolt, but practic- 
ally does not move 
the switch bar, or 
at least only back 
and forth through 
the versed sine of 
the are described 
by the crank pin 
between 0 and 1, 
From 1 to 2 the 
relations ate 
changed; here the 
switeh rod ‘is 
moved through a 
longer distance, 
corresponding to 
the chord of the 
are, 1-2, throwing 
the switch, while 
the lock bolt is 

(Continucd on 

page 279.) 


an 


> <2 














274 


Scientific American, 


ESTABLISHED 1845. 








MUNN & CO., Editors and Proprietors. 
PUBLISHED WEEKLY AT 
No. 361 BROADWAY, NEW YORE. 


[ ees —— —_————— = — 


0. D. MUNN, 


A. rt BEACH. 





TERMS FOR THE SCIENTIFIC AMERICAN. 


Scientific American. 


A QUESTIONABLE PATENT BILL. 

Many bills have from time to time been introduced 
in Congress, but not as yet passed, having for their ob- 
ject to crush the patentees of new inventions and bene- 
fit pirates and infringers, depriving patentees of the 
means of enforcing their patents and securing damages 
in the courts. It is, therefore, refreshing now to find 
a bill introduced in both branches of the national legis- 
lature which, ostensibly, is intended to protect the in- 
ventor. 

It is common for wealthy corporations and others, 


—| who find infringements of patents to be profitable, to 


band together in supplying money and lawyers for 
their mutual defense. If, for example, John Doe, the 
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56 inventor and patentee, finds several different parties 


infringing his rights, his proper course is to bring suit 
against one of the parties first and obtain the judg- 
ment of the court ; after which, if the decision is favor- 
able, he can proceed against the other infringers more 
economically and with greater expedition than if all 
had been separately attacked in the firstinstance. By 
the formation of a ring or combine on the part of the 
infringers they bring their united efforts to bear when- 
ever one of their number is sued, and endeavorin every 
possible way to worry, harrass, and defeat the inventor. 
The bill now before Congress (S. 3,347) is entitled : 
“A bill to forbid maintenance and oppression in 
suits brought upon letters patent.” It provides 
“That whenever it shall appear in any suit con- 
cerning letters patent of the United States that the 
defense of the suit is interfered with or maintain- 
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- 188! the same as with any piston vacuum pump. 


ed by a combination of individuals or by a combina- 
tion of corporations, or both, or by any attorney or 


’ | officer of such combination not lawful defendants there- 


to, originally or by intervention, any such interference 
or maintenance is hereby declared to bea public offense; 
and the attorney of the United States for the district 
wttere sucti action is pending shall, upon the affidavit 
of the plaintiff, supported by the affidavits of two other 
persons filed in the court where the suit is pending, 
naming such combination of individuals, or combina- 
tion of corporations, or both, summarily present the 
names of all parties so complained of to a grand jury 
for indictment, and upon a bill of indictment found 
said attorney shall criminally prosecute each and every 


one indicted, and upon trial and conviction the judge 


of the court shall impose a fine of not less than two 
nor more than ten thousand dollars upon each indi- 


| vidual or corporation offender ; and in the case of any 


association or trust composed of individuals or corpora- 
tion offenders, or both, the said United States attorney 


22 | shall proceed in equity immediately after such convic- 


tion to dissolve such association or trust and to con- 
fiscate its property to the use of the United States, 
and cireuit courts of the United States shall have 
original jurisdiction of this offense.” 

There is another aspect of the subject which makes 
it questionable whether this proposed law ought to 
pass : for while it might tend to assist the honest and 
humble inventor plaintiff, it might also be used with 
disastrous effect by a rich and powerful corporation 
plaintiff for the purpose of distressing and compelling 
the surrender of innocent defendants. For instance, 
it might be asked why such powerful and unconscion- 
able monopolies as the Western Union Telegraph 
Company or the Bell Telephone Company should need 
the help of a special act of Congress like this, to pre- 


| vent other people and other corporations from uniting 


against either of them for purposes of legitimate mu- 


10 tual defense. 


Why should the law make it a crime for a poor de- 


uss | fendant to call in aid for his defense while it regards as 


innocent the powerful plaintiff who does the same 
thing in the prosecution? Under this law the plaintiff 
is at liberty to make as many combinations with indi- 
viduals and corporations as he chooses, and to use this 
combined strength against the defendant. This law, 
without any regard to the merits of the cause, makes 
saints of plaintiffs and sinners of defendants. 
A New Vacuum Pump. 

An exhibition of the vacuum pump of Mr. Adolp Ber- 
renberg, of Somerville, Mass., was given recently in 
Boston. The pump is intended specially for use in pro- 
ducing the vacuum in the globes of incandescent elec- 
tric lamps, and the exhibition was devoted entirely to 
this end, but the pump’s usefulness does not stop here, 
since it may be applied wherever a perfect, or as nearly 
perfect, vacuum as it is possible to get may be required. 
Hitherto it has been impossible to get the required 
vacuum in the electric lamps without using the glass 
mercurial pumps, in which the falling of a column of 
mercury draws out the air with it. The Berrenberg 
pump, however, accomplishes better results without 
the use of mercury, and at the same time does the work 
very much more quickly than the best of the mercurial 
pumps. The principles of its operation are practically 
Its three 
exhausting cylinders are made air-tight by means of 
liquid under heavy pressure, a refined oil being the 





= liquid used. 


Exhibition of the power of the pump was first made 





HACFF.—An B4dition to (he tanning process, 
this acid to the removal of lime trom bides. -s 


161 ' in exhausting about 20 globes, this being a convenient 
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number to handle, though it is claimed that only an 
extension of the apparatus would be required for a 
pump of this size to do the work on 500 or 1,000 at the 
same time. The globes were mounted on glass tubes, 
so that they could be easily sealed and taken from the 
pump. The greater portion of the air in the globes 
was taken out almost immediately, probably in two or 
three strokes of the pump, and the time taken subse- 
quently was in producing the almost perfect vacuum 
needed in electric lighting. At the end of five minutes 
a couple of globes were sealed and taken from the pump 
and the bit of glass tube attached carefully broken off 
in a vessel of mercury, the result being a rush of the mer- 
cury to fill the vacuum in the globe and the consequent 
indication of the vacuum obtained. It was found that 
the air bubble left in these globes was only about twice 
as large as the head of a pin, a very much better result 
than shown in the lamps of the companies now making 
them, and in which the vacuum had been obtained by 
mercurial pumps only after three or four hours’ time. 
Globes taken off in ten minutes showed a bubble hardly 
larger than a pinhead, and consequently a more perfect 
vacuum than had been obtained by any other process. 
The bubbles were also uniform in size in different 
globes, showing the steadiness of the operation. 

The next experiment was to show how quickly the cur- 
rent could be let on to a lamp after exhaustion had be- 
gun without burning the carbon, it being explained 
that in ordinary manufacture at least one hour was 
allowed to elapse. In less than 30 seconds after start- 
ing the pump the half dozen lamps used in the experi- 
ment were lighted and burned steadily and brightly, 
showing that in that short time a vacuum sufficient to 
prevent the burning of the carbon had been formed. 
Lamps were also shown, still burning steadily, which 
had been burning for over 500 hours, this being to show 
the superior durability of the lamps exhausted by the 


pump. 
a 0 


The World’s Fair in Chicago. 

The bill authorizing and indorsing on behalf of the 
United States the holding of a World’s Fair in Chicago 
in 1892-93 has finally passed both houses of Congress 
and received the signature of the President. Rivalry 
between different cities as to where the fair should be 
held some time ago ceased to be an element in the mat- 
ter, and Chicago has been the unopposed leader in this 
respect, but the long delay in making the final author- 
ization by the government had begun to lead people to 
think that possibly we were not to have any fair at all. 
Now, however, it is high time for the beginning of 
actual work, if we are to make the fair the national 
success it should be, and worthily representative of 
our position and progress in all the arts, sciences and 
industries. 

The possibility of a high degree of success in such 
endeavor is, moreover, greatly increased by the fact 
that Congress has virtually given another year for pre- 
paration—that is, although there will be exercises com- 
memorative of the landing of Columbus in October, 
1892,the fair proper will not be opened until the spring 
of 1893. There is also added to the bill a section direct- 
ing the holding of «a naval review in New York harbor 
in April, 1893, and foreign nations are to be invited to 
send ships of war to join the United States Navy in 
rendezvous at Hampton Roads, Va., and proceed 
thence to take part in the review. 

a 
Electric Light Wires in Montevideo. 

Early in March one of the electric wires at the corner 
of Calle 18 de Julio broke and fell on the road. Two 
horses in a market cart passing by were thrgwn down 
by the electric current the moment they touched the 
wire, which was giving out sparks as it lay on the 
ground, and the driver was thrown off his seat. A 
policeman attempted to clear the wire from the horses’ 
“feet” with his sword, when he was immediately 
knocked down by the force of the electricity. He man- 
aged to get on his feet, but was again knocked down. 
Some of the lookers-on went and pulled him off the 
wire, and in doing so one of them was knocked down, 
but managed to save himself by rolling off the wire. 
Immediately afterward a tramcar drawn by three 
horses arrived, and all the animals fell on coming into 
contact with the wire. By this time the men of the 
electric light company appeared on the scene. One of 
them was for a time prevented by the police from 
touching the wire, but afterward one of them seized 
the wire with a tongs to try to cut it, and was at once 
thrown on his back ; but the tongs fell from his hands 
and he was able to get up again. Some more of the 
company’s men arrived shortly after, and the horses 
were rescued. The men then set about to repair the 
wire in order to get light in the Calle 18 de Julio and 
other streets that were in darkness all the time. 


“ ~~ 
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AN excellent and quick way to mend broken plaster 
casts and impressions is to paint the broken surfaces 
over two or three times with very thick shellac varnish, 
and at each application to burn out the alcohol over a 
flame. When the shellac is sufficiently soft, press the 
parts together, and hold in position till cool. It will 
be as strong as it was befere broken. 








THE OIL WELL AT SOUTHBURY, CONN. 


BY E. 0. HOVEY. 

Connecticut has had a peculiar history respecting 
mineral wealth. Many of the precious and baser metals 
have been found within her borders in sufficient quan- 
tities to lure men to spend thousands of dollars in 
mining and prospecting, but the deposits have always 
proved deceptive and unremunerative. Gold, silver, 
molybdenum, bismuth, nickel, arsenic, copper, iron, 
and lead, besides other minerals too numerous to men- 
tion, occur in many localities in the State; but, with 
the exception of the iron at Salisbury, Sharon, and 
Kent, the search for them has been disastrous to every 
one except the mineralogist, who has been well repaid 
for his Jabors, 

Coal and oil also have received attention at the hands 
of eager enthusiasts. Many years ago a boring for coal 
was made with the diamond drill in the town of Dur- 
ham, in the south central part of the State. When a 
depth of about 500 feet had been reached, and before 
the Triassic rocks had been pierced, the fruitless task 
was abandoned. Parts of the core from this boring 
may be found in many private collections in the State. 

The occurrence of combustible black shales in the 
Pomperang Valley, in the west central part of Connec- 
ticut, led some enterprising individuals in 1831 to sink 
a shaft for coal about a mile west of the village of 
Southbury, New Haven County. Welsh miners were 
employed, who sank a shaft six feet square one hun- 
dred feet into the rock. At this depth drilling was 
begun, and carried on for some scores of feet deeper, 
with the crude apparatus of the day. The story goes 
that one morning, after a depth of 250 feet had been 
reached, the miners on descending the shaft encoun- 
tered a quantity of gas, which ignited from their lamps 
and exploded. This accident and the increase of water 
stopped the work, no genuine coa] having been found. 

About twenty feet from this old shaft a company of 
Waterbury capitalists began to sink a-well in Septem- 
ber, 1888, being influenced by the legend of the old 
well, and by the presence of oil on the waters of a 
brook near by, to think that oil or gas might be struck 
by a deep boring. A complete plant from Bradford, 
Penn., with a twenty horse power engine, was put in, 
and with a gang of experienced oil well drillers from 
Bradford work was pushed forward rapidly. Black 
bituminous shales and red shales smelling of petro- 
leum encouraged the company in their undertaking, 
and gave even the drillers sufficient faith in the success 
of the project to lead them to try to lease all the land 
in the vicinity. The oil fever, however, had struck the 
Southbury farmers, and no land could be hired. After 
a series of the mishaps common in the making of deep 
borings, the depth of 1,525 feet from the surface was 
attained. Last summer (1889) the job of reaming out 
the lower half of the well was undertaken ; but after it 
had been partly done the tools were lost, and no work 
has been done since, though the company has not 
abandoned the idea of drilling below the 1,525 foot 
level. 

The well isin the south central part of the Wood- 
bury-Southbury outlier of the Connecticut Triassic 
area. An account of the geology of the region, with 
map, by Prof. W. M. Davis, of Harvard University, 
may be found in the ‘*Seventh Annual Report of the 
United States Geological Survey,” issued in 1889. The 
well intersects red and black shales, red sandstones and 
conglomerates, and two trap sheets, and at about 1,235 
feet passes from the fragmental Triassic rocks into the 
highly crystalline gneisses and mica schists so widely 
distributed throughout New England. It is of interest 
to note that this is the first recorded instance of a bor- 
ing which has pierced the Triassic rocks of this State. 

At 1,250 feet free-milling gold and silver-bearing rock 
was struck, which assayed $10 worth of gold and $3 
worth of silver to the ton, and the rock for ten feet 
above and twenty feet below this depth shows this 
amount or more of silver. If this rock occurs in con- 
siderable quantities, it would well repay the outlay 
necessary to mine it, and some of the oil well compa- 
nies propose sinking a well with the diamond drill to 
obtain more definite knowledge of the strata and the 

occurrence of gold-bearing rock. 

Speaking from geological premises, there is no chance 
whatever of obtaining either oil or gas from any boring 
here or elsewhere in Connecticut. The Triassic rocks 
are far above the strata which yield oil or gas in other 
States, while the crystalline rocks, which form the 
remainder of the State and are mostly of uncertain 
age, have heen so highly metamorphosed that all vola- 
tile constituents like oil and gas—if ever there were 
any—have entirely disappeared from them. 
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A LOAN association in this city recently invited a num- 
ber of persons to hear a speech by the celebrated English 
statesman Mr, Gladstone. It was a phonographic ora- 
tion. That is to say, a phono-cylinder was produced, 
stated to have been just received from London, and 
when the cylinder was put through the phonograph 
machine a voice was heard, said to be Mr. Gladstone's. 
The message was short and rather dry. It related to 
self-help and thrift, both of which are very desirable 
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Sehool of industrial Art and Technical Design 
for Women, 

At a reception held recently at the School of Indus- 
triol Art and Technical Design for Women, 134 Fifth 
Avenue, New York City, Miss Katherine Smith, a pupil 
and the “ historian” of the school, read a paper which 
was in substance as follows : 

When in the fall of 1881 a class of five was instructed 
by Mrs. Florence Elizabeth Cory in the principles of 
design and taught to apply them practically to indus- 
trial arts, then was first established the organization 
known as the “School of Industrial Art and Technical 
Design for Women.” From that nucleus sprang the 
prosperous school which at present has upon its roll of 
membership 490 names, correspondent pupils inclusive, 
all of whom are striving to attain a degree of profi- 
ciency in their several departments of practical de- 
signing and industrial handicraft that will enable them 
to become self-supporting. Among these students are 
representatives of every State and Territory in the 
United States, several Canadian cities, and the Sand- 
wich Islands. During the first two or three years lec- 
tures were given to the students by prominent artists 
and designers, but these were discontinued because the 
classes soon assumed such proportions that there was 
not room enough to accommodate all who wished to 
hear them. 

Numerous invitations have been extended by manu- 
facturers in New York and vicinity to visit their fac- 
tories, and prizes amounting to several hundred dol- 
lars have been offered for various designs, and a va- 
riety of valuable art specimens presented. 

Many designs have been made and sold to manufac- 
turers since the establishment of the school. The work 
done has included carpets of all grades, oil cloths, lino- 
leums, wall papers, stained glass, carved and inlaid 
wood panels, printed silks and silkalines, ribbons, up- 
holstery fabrics, portieres, table linen of all kinds, cali- 
coes, prints, awnings, lace, fan mounts, book’covers, 
china, Christmas, Easter, and menu cards. Not only 
have orders have been filled for American manufac- 
turers, but there have been sent to Leeds and York, 
England, patterns for ingrains, to Carlsbad, Austria, 
designs for china, to Dundee, Scotland, patterns for 
table linen and towel borders, to Japan, designs for 
printed and embroidered silks. 
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What the Best Judges Declare an Invention to Be. 

The late Judge Hall, of the United States Circuit 
Court, says: 

‘*‘ An invention, in the sense of the patent law, means 
the finding out, the contriving, the creating, of some- 
thing which did not exist and was not known before, 
and which can be made useful and advantageous in 
the pursuits of life, or which can add to the enjoyment 
of mankind. 

“In other words, the thing patented must be new ; 
and it must be useful to an appreciable extent, though 
the measure of that usefulness is not material. Any 
degree of utility appreciable by a jury is sufficient, 
upon the question of utility, to sustain a patent.” 
(Conover vs. Roach, vol. iv. Fisher’s Patent Cases, p. 16.) 

And Judge Sawyer, late of the Supreme Court of 
the United States, defines invention in the following 
language : 

‘* Invention is the work of the brain, and not of the 
hand. If the conception is practically complete, the 
artisan who gives it reflex and embodiment in a ma- 
chine is no more the inventor than the tools with 
which he works. Both are instruments in the hands 
of him who sets them in motion and prescribes the 
work to be done. Mere mechanical skill can never 
rise to the sphere of invention. The latter involves 
higher thought, and brings into activity a higher facul- 
ty. Their domains are distinct. The line which sepa- 
rates them is sometimes difficult to trace ; nevertheless, 
in the eye of the law, it always subsists. The mechanic 
may greatly aid the inventor, but cannot usurp his 
place.” (Blandy os. Griffith, vol. iii. Fisher's Patent 
Cases, p. 616.) 

But while, as Judge Sawyer asserts, the boundary 
line between the domain of invention and mere me- 
chanical skill is strictly drawn, yet some of the most 
valuable inventions have been so simple as to lead one 
to think that they were obvious, and did noi rise to 
the dignity of invention. 

Concerning the simplicity of invention, the late 
Judge Story, of the Supreme Court of the United 
States, remarks : 

“ The simplicity of an invention, so far as being an 
objection to it, may constitute its great excellence and 
value. 

“Indeed, to produce a great result by very simple 
means, before unknown or unthought of, is not unfre- 
quently the peculiar characteristic of the very highest 
class of minds.” (Ryan os. Goodwin, vol. i. Robb’s 
Patent Cases, p. 729.) 

It not infrequently happens that a sudden lucky 
thought gives a man a small (sometimes a large) for- 
tune—the outgrowth of an important invention. 

More than a quarter of a century ago, the late Judge 
Shipman of the United States Circuit Court of New 








qualities, according to Mr. Gladstone. 





‘** A subject matter to be patentable must require in- 
vention ; but it is not necessarily the result of long and 
painful study, or embodied alone in complex mechan- 
ism. A single flash of thought may reveal to the mind 
of the inventor the new idea, and a frail and simple 
contrivance may embody it. Some inventions are the 
result of long and weary years of study and labor, pur- 
sued in the face of abortive experiments, baffled at- 
tempts, and finally reached after the severest strug- 
gies; while others are the fruit of a single happy 
thought.” (Magic Ruffle Company vs. Douglas, vol. ii. 
Fisher’s Patent Cases, p. 338.) 

Other opinions, similar in purport, might be added ; 
but these are sufficient to define what constitutes a 
patentable invention, which is important information 
for every inventor to know. 

oe 
A Smokeless Powder, 

A new explosive in the line of smokeless powder has 
recently been invented and patented by Sir Frederick 
A. Abel, of London, and Professor James Dewar, of 
Cambridge, England. The authors say: 

The gelatinous explosives produced by combinations 
of nitro-cellulose and nitro-glycerine, with or without 
other ingredients, exert great, disruptive force when 
they explode, and are, therefore, not suited for ammu- 
nition purposes. 

The present invention relates to an improvement in 
the manufacture of such explosives whereby we moder- 
ate the force and rapidity of their explosion, giving it 
a propulsive instead of a disraptive character, so that 
they are adapted for ammunition purposes, the per- 
manency of the compound without change being at 
the same time secured. For this purpose we combine 
tannin with the nitro-cellulose or nitro-glycerine, or 
with both in either of two ways. We either dissolve 
the nitro-cellulose—such as gun cotton or pyroxline— 
by any.of the known solvents—such as acetone or 
acetic ether—and we add the tannin ingredient to the 
solution ; or we first dissolve the tannin ingredient in 
the acetone or its analogue and use this solution as 
the medium of incorporation with the nitro-glycerine. 
We thus produce a compound which, when the solvent 
is eliminated by extraction with water or by evapora- 
tion, or both, isa tough, hard substance that can be 
granulated or otherwise treated for use as an explo- 
sive. 

Instead of employing nitro-cellulose alone in forming 
the compound, as above described, we employ with it 
various proportions of nitro-glycerine, and we thus ob- 
tain a compound of soluble nitro-cellulose or of gun 
cotton (insoluble nitro-cellulose) with nitro-glycerine 
and tannin in a gelatinous condition, which may be 
rolled into sheets, drawn into wire, or otherwise treated 
for use as an explosive. 

With the compounds produced as above described 
may be incorporated various proportions of oxidizing 
agents—such as nitrates of potassium, sodium, ammo- 
nium, and barium—and oxidizable substances—such 
as lamp black or graphite—and hydrocarbons—such as 
paraffine, vaseline, and naphthaline, cellulose, fatty 
oils, and fats or nitro-derivatives of hydrocarbons. 

The proportion of tannin added for the purposee of 
our invention may be varied. In treating gun cotton 
alone we have found the proportion of ninety parts of 
gun cotton and ten parts of tannin to give good re- 
sults. 

In the case of a compound of gun cotton and nitro- 
glycerine we have employed the following proportions 
with advantage : 


Percent. Percent. Per cent. 


Nitro-glyoorine........cccccses vosccees 55 35 ou 
Ge CHRIE 00 cccvepvececc cng secees sees 35 55 «0 
Dinas ccaescaganec: es. ents 66 9. 000 10 Bt w 


Under the term “tannin” is to be understood any 
of the substances that are sold commercially under the 
name of “‘tannic acid.” We prefer, however, to use 
gallotannic acid for the purpose of our invention. 
ST EC 
Waste of Gas, 

Chemist Martin, of the New York Board of Health, 
made an important statement before the Senate In- 
vestigating committee recently in relation to the com- 
parative dangers of electric lighting and gas. He says 
that 10 per cent. of the gas manufactured in New York 
escapes from the mains into the earth and permeates 
the cellars and basements of the buildings and resi- 
dences throughout the city. In addition to the inju- 
rious effect this has on the health of the city, it is also 
manifestly evident that there is great danger to life 
and property through explosions which must follow 
the introduction of gas into sewers and subways. ‘The 
Western Electrician thinks one thousand million feet 
of gas contain more danger than the electric conduct- 
ors in New York City, yet this is the amount, accord- 
ing to the same authority, but which is hard to believe, 
that leaked from the mains of the gas companies of 
this city last year. 

0 ee 
DURATION OF LIFE IN Norway.—According to a 
recent work on longevity, published in Norway, the 
average duration of life in that country is 48°38 years 








York embodied the idea in one of his decisions : 


for men, and 51°83 for women. 
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AN IMPROVED AUTOMATIC DUMB WAITER. 

The accompanying illustration represents an im- 
provement in hatchways, whereby an automatic open- 
ing of the hatches is effected by the cage as it ascends 
or descends, the hatches also automatically closing 
after the cage has passed. The invention has been 
patented by Mr. John Stoneham, of No. 58 Clinton 
Place, New York City, and is also applicable in the 
building and operation of freight and passenger eleva- 
tors, as well as for dumb waiters, in which connection 
it is shown in the illustration. Between each pair of 
platforms in the hatehway is a grooved guideway, T- 
shaped in cross section, in which slides a stop, connect- 
ed by a rope passing over pulleys, just under the floor 
above and at the side of the guideway, to the forward 
end of the hatch covering below. The lower portion 
of this guideway is not grooved, and has an offset be- 
peath which the hatch cover is received when raised, 
so as to clear the cage. A flange of the stop slides in 
the cross groove of the guideway in a line slightly in- 
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STONEHAM’S AUTOMATIC DUMB WAITER. 


clined from the vertical, the inclination being such 
that the stop is entirely concealed in the guideway 
when in its lowermost position, while projecting [well 
out when in its uppermost position. The cage rising 
from below therefore pushes up the hatch cover and 
readily passes the stop, which it has first caused to 
drop to the lowermost position by the raising of the 
hatch cover, and then holds in until it has entirely 
passed it. The stop is then caused to press against 
the bottom of the cage by means of its rope and pulley 
connection with the hatch cover below, until the latter 
is entirely closed, when the stop will be in its upper- 
most position, aud will project out of its grooved guide- 
way to its entire extent. Upon the descent of the cage 
a beveled finger on its bottom bears upon the stop to 
push it downjand gradually open the hatch below, as 
each succeeding opening is passed, the covers gradu- 
ally closing over the cage as it goes down. It is obvi- 
ous that the construction here shown presents great 
advantages in its perfectly automatic manner of clos- 
ing as well as opening the hatches, whereby the great 
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danger of fire from open shafts communicating with 
the different floors of a building is avoided. In the 
use of such construction, also, for freight and passen- 
ger elevators, with the application of power therefor 
in any of the ordinary ways, it is evident that many of 
the dangers incident to ordinary systems would be 
avoided, as the hatches would all be closed except the 
one which the car was at the time passing, and it would 
not be possible for a car to fall for any considerable 
distance from any carelessness of the attendant or the 
breakage of any of the parts, as it would be impossible 
for the automatic action by which the hatch covers are 
opened to take place with sufficient rapidity to allow a 
car to fall from the top to the bottom of a shaft. 
J. G Halske. 

The death is recorded, at Berlin, of Herr Johann 
Georg Halske, the co-founder and, for many years, 
partner of the well known firm of Siemens & Halske. 
He was born at Hamburg on July 30, 1814, and went to 
Berlin, where he set up an engineer’s shop in 1844. 
Soon after he made the acquaintance of Werner 
Siemens, and it was in Halske’s workshop that Werner 
Siemens, assisted by the mechanical skill of the former, 
was able to work out his first inventions in telegraphy, 
so as to bring them before the public. In 1847 the two 
men entered into partnership and laid the foundation of 
the telegraph construction works which at the present 
day give employment to thousands of workmen, both 
at Berlin and Charlottenburg, and at several branch 
establishments. Halske left the firm in 1867, and since 
then has been an active member of the municipality of 
Berlin. 
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A Balleon with Compartments, 
Mr. Andre Mahoudeau describes, in Les Inventions 
Nouvelles, a new kind of balloon devised by him, and 
divided into several compartments, according to the 
principle applied in navigation. One of the advan- 
tages of this system is that a rent in the balloon d 
not imperil the life of the aeronauts. 
Each compartment is provided with a pipe that de- 
scends through acentral funnel. In this way, it is pos- 
sible to inflate the compartments independently of one 
another, and with gases of different natures. 
This arrangement is necessarily accompanied with a 
certain increase in weight, but this is but 77 pounds 
for a balloon of 6,700 cubic feet capacity. 
: 1 S| 
AN IMPROVED WATER TOWER AND EXTENSION 

LADDER. 

In the machine represented in the accompanying il- 
lustration, telescoping pipes form the water tower, with 
split glands and a screw on the end for locking each 
pipe in place on to the next following pipe. The inven- 
tion has been patented by Mr. Edwin Crippen, of No. 
18 North Broad Street, New Orleans, La. The exterior 
pipe is pivoted at one end on a turntable, and moving 
pistons are pivotally connected with it above 
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AN IMPROVED BRACE FOR PIANO STRING FRAMEs. 

An invention designed to provide for the support of 
piano strings in such a manner that they will retain 
their pitch, but will be held with a certain amount of 
elasticity, adapted to insure a rich, full, mellow tone, 
is illustrated herewith, and has been patented by Mr. 
John Jaworsky, of No. 156 Bergen Street, Brooklyn, 
N.Y. Fig. 1 is a rear view, and Fig. 2 a cross section 
of a frame in which this improvement is embodied, 








JAWORSKY’S BRACE FOR PIANO STRING FRAMES. 


That the wrest-plank may be held against undue yield- 
ing by strain from the tension of the strings, iron braces 
are employed, with upper forwardly extending lips 
upon which the wrest-plank fits, and with lower for- 
wardly extending lips which rest upon and extend in 
advance of the sill. The braces are centrally divided 
to form vertical lengths, and have upwardly extending 
slotted tongues to provide for the passage of the re- 
taining bolts. The sounding board is secured to the 
end braces, and extends in advance of the iron braces 
and intermediate wooden braces arranged in the spaces 
between the iron braces. The tuning pegs are secured 
to the wrest-plank in the ordinary way. This frame 
is designed to render the use of the rigid cast iron plate 
unnecessary, leaving the sounding board free to re- 
spond to the vibrations of the strings, which, being 
supported at their upper ends by wood, assures a cer- 
tain amount of pliability and elasticity, while the 
wooden frame is sufficiently braced for the retention of 
the pitch to which the piano has been tuned, 
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ADULTERATION OF AN ADULTERANT.—The United 
States consul at Stettin in a recent report calls atten- 
tion to the adulteration of the chiccory exported from 








its fulcrum, with fixed inclined cylinders, in 
which the pistons are made to travel by 
means of compressed air, there being an in- 
termediate mechanism for pivotally con- 
necting the pistons with the exterior pipe. 
The machine has reservoirs charged with 
compressed air, and of a capacity double the 
amount necessary to extend the tower to its 
extreme height, while a small air pump is 
mounted on the apparatus to charge the 
reservoirs and keep the pressure substan- 
tially uriform at all times. The exterior 
pipe has solid trunnions, and a pipe between 
them forces air into the telescoping pipes, 
links being pivotally connected with the ex- 
terior pipe, and piston rods connected with 
the links to operate pistons in fixed inclined 
cylinders, with means for locking the exterior 
pipe to the cylinders. 

The apparatus has an extension ladder 
comprising a series of sections, one of which 
is secured to the central telescoping pipe, 
and the sections have hooks and staples 
whereby one section may be readily made 
secure to the next following section, there 
being guiding brackets for the ladder sec- 
tions and screws for locking them in place. 
The apparatus when raised in position is to 
be supplied with water under pressure, as 
usual, from fire engines or other sources, 
and has a flexible nozzle or play pipe, the 
valve communicating with which can be 
opened from the ground by pulling a rope. 

















* nv, 4. ‘n Ae 





The water is directed on to the fire by an 
operator standing on the platform at the 
upper end of the largest or lower section of 
telescopic pipe. The apparatus may also be used as 
an extension ladder without a fire engine, and the lad- 
der can be turned in any direction by the operator 
taking hold of the legs to turn the turntable, The 
tower and the extension ladder may then be inclined 
so that the upper part of the ladder or tower may lean 
against the building, and form a means of communica- 





tion therefrom to the ground, 


CRIPPEN’S WATER TOWER AND EXTENSION LADDER. 


there. From inquiries which he made he learned that 
the larger part of the chiccory is made from beet roots. 
dried and burnt or roasted, and prepared in the same 
manner as pure chiccory. The mixture usually sold as 
ehiccory is composed of one-third of the pure article and 
two-thirds of roasted beet roots. It is invoiced at 
about 1}¢d. per pound, a price at which it is quite im- 
possible to get genuine chiccory, 
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AN IMPROVED TIME REGISTER. applied to turn the time sheet back except by one having | there being, lower down on the upright, Jaterally ex- 


The illustration represents a register designed as a 
convenience in factories, mills, ete., to facilitate keep- 
ing the correct daily time account of the work of each 
individual. It has been patented by Mr. Leverett W. 








Tiffany, of Winsted, Conn. Figs. 2 and 3 are views in 
perspective, and Fig. 1 is a sectional plan view. The 
time sheet is placed on rollers within the casing, one 
roller being, as shown in Fig. 1, on each side of a table 
over which the sheet is drawn so that it may be readily 
marked upon with a pencil or pen through an opening 
or slot in the cover. The slot is preferably formed by 
spaced glass plates fitted in the cover. Beneath the plate 





at the right is held a narrow slate on which the names 
of the employes are written, as shown in Fig. 3. The 
rollers are turned to shift the time sheet by a key in- 
serted in holes at one end of the casing, and to prevent 
their turning back they are journaled in a spring plate 
which lifts them against the top of the main frame 
and acts asa brake. Attached to the cover isa plate 
adapted to enter a slot in the main frame when the 
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NEW GERMAN WAR SHIP, THE IRENE. 


a key to the cover. The time sheet is preferably ruled 
for each day in the week, and adapted, as shown, to 
bring the columns in line with the opening in the slot. 
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NEW GERMAN ARMOR-CLAD CRUISERS. 

As regards naval affairs, the Germans seem to be col- 
lecting their thoughts. They are devoting much study 
to foreign fleets, but are constructing nothing very 
new. It would seem that no programme has as yet 
been definitely resolved upon. The use that is to be 
wade of the extraordinary appropriation that has just 
been voted is kept a secret. We propose to make 
known at present two of the modern cruisers of Ger- 
many—the Irene and the Princess Wilhelm, which be- 
long to a new type called on the other side of the 
Rhine the protected cruiser. 

The Irene, which we shall alone describe, displaces 
4,400 tons. She is 308 feet in length and 45 feet in 
width. Her engine is of 2,000 horse power. She made 
18 knots an hour on her trial trip. 

This vessel is protected solely along her coal bunkers. 
It is provided with an armor plate deck strongly 
curved, so as to descend to a considerable depth be- 
low the load water line. The engines, two in num- 
ber, are placed in distant compartments totally inde- 
pendent of each other. Each of them actuates a screw 
under cover of the lines of the stern. The supply of 
coal and ammunition is very large. Cruisers of this 
type have to navigate by steam only, and their masts, 
which are military ones solely, are deprived of yards. 

The armament consists of a barbette battery of 14 
six inch guns, one on each side, away forward, firing 
through a port hole. Fuur sponsons, pérmitting of fir- 
ing fore and aft, contain, each of them, one gun, and 
comprise between them the eight other pieces, which 
are placed simply updén the deck and have but quite a 
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limited field of fire. Upon the shields and in the tops 
are installed eight revolving guns. Three torpedo 
tubes are placed at the extremity of the ship. The 
Irene carries a crew of 320 men. 

Let us add that the present German fleet comprises 
five ironclads remodeled prior to 1870. In case of war, 
these vessels would form an open sea squadron. The 
defense of the coasts would be assumed by four cruiser 





cover is closed, and wholly prevent a key from being 





corvettes, without masts, making scarcely 12 knots per 
hour. The German navy includes in addition 
the ironclad Aldenburg, a remarkable vessel, 
21 gun boats, and an old monitor, the Arminius. 
Its cruisers are well armed, and its torpedo 
boats are numerous. There are also special 
gun boats, which carry 8 guns, and are designed 
for Africa.—La Nature. 
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AN IMPROVED WIND 

| The illustration herewith represents a wind- 
lass specially designed for hoisting well buckets 
and similar uses, and to be rapidly operated 
with the least possible expenditure of power. 
The several parts of the frame are bolted to- 
gether, and its foot pieces have perforations for 
bolts for securing the windlass in position. The 
windlass shaft is mounted in bearings in the 
ends of the frame, and at one end has a small 
pinion meshing with a large gear wheel, a spur 
wheel meshing with this gear wheel, the spur 
wheel having an operating crank. In the front 
brace or crossbar of the frame is mounted an 
upright, the upper end of which has a grooved 


tending arms or brackets having bearings for a hori- 
zontal guide roller. A small horizontal platform is 
held suspended by means of coiled springs from the 
upper end of the upright, and has a perforation for 
the passage of the hoisting rope. The windlass shaft 
has a balance wheel at each end, and at one end is 
pivoted a bell crank lever with a shoe on its lower 
arm adapted to bear against the periphery of one of 
the balance wheels, thus constituting a brake which 
may be easily manipulated. 

For further particulars with reference to this inven- 
tion address Thomas H. Bridges, the patentee, Valley 
Mills, Texas, 

np 
AN IMPROVED SHAFT LIGHTER. 

The construction shown in the accompanying illus- 

tration is designed to provide for directing the rays of 











STEVENSON’S SHAFT LIGHTER. | 


the sun downward upon one spot at 
all hours of the day, Fig. 1 being | 
a perspective view of the deviceand | 
Fig. 2 showing its application to a | 
light shaft or well. The invention | 
has been patented by Mr. Hugh 
Stevenson, of 155th Street and St. 
Nicholas Avenue, New York City. 
A frame of horseshoe form is mount- 
ed at the top of the light shaft, the 
convex end of the frame toward the 
north, and its free ends adjusted to | — 
an angle of about forty-five degrees. On its inner side 
the frame has a series of reflecting surfaces. The con- 
vex end of the frame is supported by a bracket, and its 
extending ends rest loosely upon brackets at the sides. 
Each end of the frame is connected by two rods, one 
over the other, with the side walls of the light shaft, 
the rods carrying nuts, whereby the ends of the frame 
may be adjusted at a proper angie to reflect. the light 
down the shaft. In the summer the convex end 
of the frame should be practically vertical, but in win- 
ter a slight angle of inclination is desired, and to effect 
this two rods are made to extend from this end of the 
frame to a fixed support, the rods being so propor- 
tioned as to length that the winter temperature will 
contract them sufficiently to give the required incline. 
With this construction, as the sun travels round, it 
bears successively, from its rising till its setting, upon 
the different reflecting surfaces of the horseshoe frame, 
from one end to the other. 
—cuux“6§€+2+e 
AN IMPROVED ANIMAL BED. 

A bed designed more particularly for horses, and so 
constructed as to be durable, dry, and comfortable, 
while adapted for use with or without the ordinary 
straw bedding, is shown in the accompanying illustra- 
tion, and has been patented by Mr. Hugh Stevenson, of 
155th Street and St. Nicholas Avenue, New York City. 
The bed is formed of elastic tubes, preferably made of 
rubber, and held in place by transverse. strips and 
binding strips to constitute a number of series of prac- 
tically air-tight chambers. The compartments may 
be formed after the tubes have been vulcanized, by 
drawing the binding strips down tight. There are suf- 
cient spaces between the aligned cushions thus pro- 
vided to insure thorough ventilation and cleanliness. 





pulley, over which passes the hoisting rope, ! 
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Practical Hints on Cobalt Piating. 
BY ALEXANDER WATT. 

Since cobalt as a coating for other metals, as brass, 
copper, and steel, for instance, presents some advan- 
tages which would render cobalting a useful substitute 
for nickel plating, I have lately made a series of experi- 
mental trials with a view to point out as far as possible 
the most favorable conditions under which successful | 
and uniform results may be obtained in the deposition | 
of this metal for practical purposes. Cobalt, being a 
whiter meta! than nickel, would be a useful coating for 
ornamental! brasswork, as also for small fancy articles 
in which a cheap white metallic film is desirable. Being 
softer than nickel, articies coated with cobalt may 
readily be brightened by burnishing, a process that 
could not advantageously be applied to nickel-plated 
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polished and prepared for the solution precisely in the 
same way as for nickel plating, and before they are 
immersed in the bath the current must be so regulated 
that the work may become coated with a film of metal, 
or “ strack,” as it is termed, within a few seconds after 
being placed in the bath. There need be no fear of 
the work stripping—provided it has been properly 
potashed and scoured—if the articles become coated 
immediately after immersion, but in this case the cur- 
rent must be at once reduced, otherwise the work is 
sure to “ burn,” or become discolored, at certain parts 
in a few minutes after. It is far preferable, indeed 
necessary, after the first film has been obtained, to im- 
mediately diminish the current, this being again 
augmented when other articles are put into the bath. 
By watching the rate at which each article becomes 








surfaces. Like nickel, cobalt is a non-oxidizable metal, 

and therefore retains its color in ordinary atmospheres. 

Altbough cobalt is a dearer metal than nickel, I au | 
disposed to think that its employment as a substitute | 
for the latter metal would not in the long run greatly 
exceed, if at all, that of nickel-plating, and for the 
following reasons: Only one-third of the quantity of 
‘salte” are required to make up a bath; about one- 
third of the anode surface is required ; the deposited 
metal, being softer than nickel, naturally requires less 
labor in finishing ; and, finally, less current is required 
than for nickel. Taking, therefore, these points into 
consideration, they will probably be found to balance 
those in favor of the cheaper metal. As to the dif- 
ference in value of the respective metals when actually 
deposited upon the work done, this might probably be 
counterbalanced by extra charges for the cobaited 
articles, which might reasonably be demanded so long 
as the cobalting remained a novelty. 

In making up a bath, the salts employed were the 
double sulphates of cobalt and ammonia, this com- 
pound being practically the most suitable for commer- 
cial purposes; and in order to ascertain the proper 
density at which the bath should be prepared, solutions 
of various densities were tried, and the one which ap- 
peared to yield the best results was selected. The 
next point to determine was the density of current 
which would give a perfectly adherent deposit of good 
color, and free from ** burning” at the corners of a flat 
plate or projecting surfaces of anarticle. After making 
many modifications in the strength of the solution, it 
was found that a bath of the specific gravity of 1015 
(water being 1,000) at 60° F. gave the best results, and 
this was obtained by dissolving 44¢ oz. of the double 
sulphates of cobalt and ammonia in one gallon of | 
water. This solution worked most favorably with a| 
earrent of about 0800 ampere, the E.M.F. being about | 
two volts. The electrodes used in the first trials were | 
a well-cleaned brass plate 3 in. by 2 in. for the cathode, 
while the anode consisted of a plate of rolled cobalt, 
supplied by Messrs. Henry Wiggin & Co., of Birming- 
ham, from whom also the cobalt salts were obtained. 
The next point to determine was the amount of anode 
surface which was necessary to admit of a prompt 
deposit, and yet not too quick for an adhereut film. 
With the current named, and about equal electrode | 
surface, it was found necessary, after a few minutes’ 
immersion of the brass cathode, to remove a consider- | 
able portion of the anode from the bath, in consequence 
of the plate becoming blackened or “ burnt,” as it is 
termed, at the corners; when the surface of the anode 
was reduced to about one-third that of the brass plate, 
deposition took place with perfect uniformity, and 
there was no longer the least tendency to the discolor- 
ation referred to. It thus became evident that an im- 
portant consideration in the electro-deposition of 
cobalt is the amount of anode surface which is most 
suitable in a cobalt bath of a given density. In 
nickel-plating, as is well known, this is not a matter 
of so much importance, and it is commonly the prac- 
tice to employ a very large surface of anodes in the 
baths, almost regardless of the actual surface presented 
by the articles suspended in the solution. My object 
in directing special attention to this difference be- 
tween the operations of cobalting and nickel plating 
is that I believe that one of the reasons why the elec- 
tro-deposition of cobalt has not been successful in some 
hands is that too little attention has been paid to the 
detail I have pointed out. 

To prepare a solation bath for cobalt plating, 44¢ oz. 
of the erystals of double sulphate of nickel and am- 
monium for each gallon of the bath should be dissolved 
in hot water, and the solation then made up to the re- 
quired quantity by the necessary addition of cold 
water. The solution should then have a specific 
gravity of about 1015 at the temperature of 60° F. For 
the successful deposition of cobalt upon articles formed 
of brass, copper, steel, or tron, the anodes may be of 
rolled cobalt, in barrow strips, say about 2 in. wide and 

12 in. to 18 in. long, aceording to the size of the depos- 
iting tank. The anodes should be placed about 6 in. 
apart along the sides of the tank, and in the case of 
large tanks, say vessels holding 200 or 300 gallons or 
more, a corresponding series of anodes should be sus- 
pended from a conducting rod placed lengthwise, and 
resting on the ends of the tank, as in nickel plating, 








coated, and regulating the current accordingly, the 
probability of burning the work will be readily over- 
come. My reason for directing special attention to this 
is that cobalt deposits so much more readily than 
nickel that any person unacquainted with the deposi- 
tion of cobalt and treating it as he would nickel might 
naturally fall into error, readily avoided, which would 
cause failure and disappointment. It should always 
be the rule, therefore, in cobalt plating to diminish 
the current so soon as the article is fairly coated all 
over, but more especially is this the case when the 
work becomes coated instantly after immersion. Since 
copper does not appear to receive a deposit of cobalt 
quite so readily as brass with the same amount of cur- 
rent, it will be found advisable, when copper articles 
are to be cobalted, to start with a somewhat stronger 
current than would be required for the yellow alloy; 
but when the piece of work has fairly struck all over 
with the stronger current, this must afterward be re- 
duced somewhat during the remainder of the time the 
article isin the bath. In cases where a dead cobalt 
surface is required, the articles, having been dipped in 
the usual way, may be scoured with powdered pumice, 
or, still better, with powdered bathbrick, and after 
rinsing placed in the bath, using a rather strong cur- 
rent at first, and reducing it after the work is coated 
all over. If such articles have projecting points, these 
must not be allowed to approach too close to the 
anodes, otherwise such parts will be apt to become 
dark ; should such be the case at any time, however, 
the piece of work must be removed and again scoured 
at the discolored spot and then rinsed and returned to 
the bath, a weakercurrent being used. All dead work, 
after removal from the bath, should be plunged into 
clean boiling water and allowed to dry spontaneously, 
eare being taken not to handle the work at such parts 
as will be required to present a clean white surface. 
When a brighter surface is required, the work may be 
scratch-brushed at the lathe with brushes made from 
fine steel wire, moistened with beer in the usual way, 
after which the pieces may be dipped in a solution of 
cyanide of potassium, and finally rinsed in boiling 
water and then put into clean box sawdust. Buttons 
and other small fancy brass articles may be treated in 
this way. 

In depositing cobalt upon steel or iron surfaces a 
much weaker current is required than for either brass 
orcopper. The current from a single Daniell cell is 
amply sufficient for coating small steel articles, and, 
since cobalt adheres very firmly to this metal, it will 
be found useful for imparting a white coating to many 
articles formed of steel or iron. It is also important to 
note that steel articles coated with cobalt may be 
brightened by ordinary burnishing, for, as before ob- 
served, cobalt is softer than nickel and yields very 
readily to the pressure of the burnisher. When de- 
positing cobalt upon cast iron, a rather strong cur- 
rent must be used to secure an immediate coating after 
the work has been placed in the bath, after which, as 
before, the strength must be diminished and sustained 
at a uniform density until a sufficiently stout coating 
is obtained. Here, again, it is necessary to point out 
that projecting surfaces must be kept as far away from 
the anode as possible, so that those portions may not 
become discolored or *‘ burnt” and necessitate rescour- 
ing. 

There is another feature in cobalt depositing which 
presents an advantage over nickeling which it is well 
to mention, namely, that when it is found necessary 
from any cause to rescour a piece of work and return 
it to the bath until finished, the operator need not 
fear, I believe, that the work will be liable to strip 
after the second coat has been given, for I have gen- 
erally found that brass and even steel surfaces may be 
frequently rescoured and cobalted again and again 
without the metal stripping in the least degree. In 
the case of nickel we all know that the deposition of 
film upon film of this metal is almost invariably suc- 
ceeded by the second coating separating from its 
predecessor. It may be further remarked that the 


rescouring of the work, to produce an improved sur- 
face upon a defective film, can scarcely be applied to a 
nickel-plated article, owing to the extreme hardness of 
the metal. With respect to cobalt, however, the case 
is different, for with good brisk brushing with pumice, 
silver sand, or bathbrick reduced to a powder, 1 have 





ete. All work to be coated with cobalt should be 


found no difficulty in producing the surface necessary 
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for a satisfactory deposit of the. metal when from 
various causes it was found necessary to repeatedly 
rescour the plates used in the experimental trials re- 
ferred to. Iam no instance, however, did the subse- 
quent layers of cobalt strip or peel off the metal 
already deposited. 

Some attempts were made to deposit cobalt upon 
zine from the double sulphate solution, but in each in- 
stance it was found that the film was non-adherent, 
except in portions of surface where partial adhesion of 
the metals occurred. Although there are some other 
solutions of cobalt than the above which would be 
more suitable for cobalting zinc, it is somewhat doubt- 
ful whether a really good deposit of cobalt on this 
metal could be obtained with any degree of certainty. 

In working the solution prepared from the double 
sulphates of cobalt and ammonium, it appears to be 
necessary to maintain the liquid at as uniform a 
density as possible, and for several reasons. For in- 
stance, if the bath be allowed to acquire a higher 
density than about 1,015, by the spontaneous evapora- 
tion of a portion of its water, the color of the deposit 
will probably become affected, and a darker tone im- 
parted to the articles instead of a tulerably good white 
characteristic of electrolytic cobalt when deposited 
under more favorable conditions. To obviate such a 
defect in the metallic strength of the bath, the hydro- 
meter should be floated in the liquid at least once a 
week, especially in warm weather ; and whenever the 
solution indicates a higher density than it originally 
had, an addition of water must be made until the 
specific gravity has been reduced to the proper figure. 
These additions of water, however, should be made 
in the evening, or when the bath is not being used, and 
the solution must be well stirred, and then allowed to 
rest for at least 12 hours. It is also necessary to avoid 
adding an excess of water, since a solution much weaker 
than that indicated will be apt to cause the deposit to 
be patchy, and certain parts of the article may for a 
time refuse to receive the deposit. These observations 
are based upon results actually obtained under the 
conditions referred to, but the defects may readily be 
avoided by adopting the precautions suggested. 

Respecting what is understood as the color of the 
deposit, this is greatly influenced by the strength and 
tension of the current. For instance, it is perfectly 
easy to obtaih film of cobalt upon brass surfaces with 
an E. M. F. of one volt and a large surface of anode, 
but this deposit will not be so white as when the cur- 
rent has an E. M. F. of two volts, with small anode 
surface—that is, about two-thirds less than that of the 
cathode, or article to be coated. 

With respect to the purposes to which cobalting is 
most applicable, these may be taken as being, on the 
whole, similar to those for which nickel plating is 
adopted, but, like the latter metal, it should never be 
applied to culinary or drinking vessels, since it is, like 
nickel, readily acted upon and stained by vegetable 
acids, vinegar, for example, beer, and also by vegetable 
infusions, such as tea, the water in which cabbages 
have been boiled, and other liquors of a similar nature. 
Cobalt also resembles nickel in becoming dall when 
long exposed to damp atmospheres, and should not, 
therefore, be employed for articles which are required 
for out-of-door ornamentation, unless the surfaces can 
be persistently rubbed over with a dry leather every 
day. On the other hand, cobalt plating may be 
adopted for any class of art metal work which is des- 
| tined to remain in ordinary dry apartments, as fenders, 
fireirons, etc., or for ornamental work to be worn on the 
| person. Maullers, sausage warmers, dental instruments, 
and cast brasswork, such as lavatory taps and so 
| forth, may be advantageously coated with cobalt, the 
articles being prepared and finished as before observed 
precisely in the same way as in nickel plating.—Zlec- 
trical Engineer, London. 

0-0 
New Zealand Sulphuric Acid Works. 

The long-closed sulphur works at Tauranga, 100 miles 
south of Auckland, are about to be opened, and utilized 
in the manufacture of sulphuric acid, by Messrs. Shar- 
land & Co., of Auckland. Onasmall islet, called White 
Islet, some miles off the coast, there is an inexhaustible 
supply of crade sulphurina high degree of purity, but, 
owing to the lessee and part owner of the island refus- 
ing to allow it to be worked, this source is not avail- 
able ; but at Matata, some 50 miles south of Tauranga, 
there is another enormous deposit of sulphur. Other 
localities, too, not far removed are rich in this element, 
and the proprietors of the works will have no difficulty 
in obtaining supplies. 
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PRESERVE FOR BINDING. 

The publishers of the ScreNTIFIC AMERICAN would 
advise all subscribers to preserve their numbers for 
binding. One year’s issue (52 numbers) contains over 
800 pages of illustrations and reading matter. The 
practical receipts and information contained in the 
Notes and Queries column alone make the numbers 
worth preserving. Persons who have subscribed 
since the commencement of this year can have the 
back numbers sent them on signifying such wish. 
Their subscription will then expire with the year. 
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THE WESTINGHOUSE INTERLOCKING 
SIGNAL SYSTEM. 
(Continued from first page.) 

only drawn back and pushed forward a trifle corre- 
sponding to the versed sine of the same are, 1-2. From 
2 to 8 the first relations are re-established ; the lock 
bolt is thrust forward into the hole in the lock bar and 
the switch is hardly moved at all. A detector bar is 
worked simultaneously with the lock bolt by means of 
the rod, F, of the perspective drawing. 

Referring again to the cut of the switch board,* a 
series of studs or latches are seen projecting through 
holes below the switch handles. These, if moved up- 
ward, catch the lower projecting ends of the switch han- 
dies. They are raised and lowered by the agency of 
the signal handles. As each of these is moved it throws 
a notched bar that runs parallel to the face of the case 
to the right or left. The bar, according to the arrange- 
ment of the notches, throws upward or permits to 
drop any one or more of the latches. When raised a 
latch locks the lever above it, when depressed it frees 
it. Thus a mechanical interlocking of switch and sig- 
nal handles is provided that by different disposition of 
notches may make the movements of one or more switch 
handles depend upon the movements of any given 
signal handle. 

On the rear end of each signal spindle on the switch 
board is a quadrant which swings to right or left as 
the spindle isrotated. This has teeth in which a latch 
engages. This latch is operated by an electro-magnet 
in the rear included in the independent signal circuit 
just described. When the signal is at “‘ safety,” this 
circuit is open, and the magnet not attracting its arma- 
ture, the lateh, by gravity, locks the quadrant as to 
allow only a small degree of movement to the signal 
handle with its spindle. This movement is enough 
to close the main circuit and thus release the sema- 
phore, which rises to “‘danger,” but not enough to 
lower the interlocking latch or latches projecting from 
the front of the case, until the semaphore has risen the 
full distance to ‘‘danger.” As it reaches this position 











Fig. 3—SIGNAL—MOVING MECHANISM, 


the auxiliary or locking circuit is closed, the magnet 
attracts its armature, drawing the quadrant latch out 
of engagement with the quadrant, and the handle can 
now be swung clear over, unlocking the switch handles 
dependent upon it. 

On the rear end of the switch spindle in the switch 
board are similar quadrants, whose locking latches are 
actuated by an electro-magnet connected with the cir- 
cuit breaker on the switch-throwing mechanism. At 
the end of the locking »olt, H, of this mechanism, 
Fig. 1, isa cireuit opener. When the bolt is in place 
and the switch locked as shown, the circuit is open. 
This opener is in circuit with the electro-magnet back 
of and actuating the quadrant-locking latch appertain- 
ing to its own spindle on the switch board. This is so 
constructed that a limited movement only is allowed 
when the circuit is open. This movement is enough to 
turn the three-way cock. The switch begins to move. 
As the locking bolt, H, Fig. 1, comes back, the circuit 
closes. The magnet attracting its armature unlocks 
the quadrant and instantly relocks it. This is done so 
quickly that the handle cannot be moved during the 
change, The switch continues its movement. As it 
is thrown and locked, the circuit opens, the quad- 
rant is free, and the handle can be swung clear over. 
Its first movement was only sufficient to open the cocks, 
but not enough to close the signal-actuating circuit by 
the strips of metal on its spindle. This is done by the 
second motion. Hence as the signal cannot be moved 
until this cireuit is closed, and as a semaphore cannot 
be set at safety without this closing of circuit, the pro- 
tecting semaphore cannot be set at “safety” until all 
the switches in its system have been completely thrown 
and locked by the regnlar locking bolt. 

Above the case containing the switch and signal han- 
dle mechanism and connections,and facing the operator, 
'sa miniature model of the tracks and switches con- 
trolled by the switch board. The model has movable 

* We are indebted to Messrs. Charles Scribner's Sons for the use of this 
“uty which was published in “The American Railway.” 
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switches, which repeat the movements of the actual 
switches, so that at a glance the operator can see what 
position every switch in the system occupies. An an- 
nunciator drop is also placed in view of the operator. 
This is worked electrically by any train approaching 
the system, which train causes a bell to ring and also 
ae the shutter when it is within a mile of the track 
y 
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New Hoisting Plant of the Calumet and 
Hecla Mining Company. 

The new hoisting plant recently built by the Calu- 
met and Hecla Mining Company, at Calumet, Mich., is 
one of the most elaborate ever erected. It consists, 
says the Engineering and Mining Journal, of three 
triple expansion, vertical inverted beam engines, de- 
signed to hoist 10 tons at aspeed of 2,000 feet per 
minute. The cylinders are 18 inches, 27% inches, and 
48 inches in diameter, all by 7 foot 6 inch stroke. Each 
is provided with 4 gridiron valves worked by independ- 
ent cams, so made as to equalize the cut-off. The high 
pressure cylinder only is provided with an adjustable 
cut-off, ranging from 0 to nine-tenths stroke. This is 
automatic, and is controlled by a hydraulic governor 
actuated by a high speed ball governor. Between the 
high pressure and intermediate cylinders and the in- 
termediate and low pressure cylinders are reheating 
receivers, The shaft is hollow, 29 feet long, 2244 inches 
in diameter, with a 7inch hole throughout its length. 
Its bearings are 22 inches by 40 inches. The shafts, 
cranks, pins, piston rods, cross heads, and links are 
made of the finest quality of Krupp crucible steel. 
The outboard pedestal of the shaft is provided with a 
ball and socket shaft. The fly wheel is 30 feet in 
diameter. 

The hoisting system is the constant motion non-re- 
versing friction system, the drum rotating with the 
engine shaft. when hoisting and on the shaft when 
lowering. The hoisting drum is conical, 27 feet in 
diameter at one end and 14 feet 7 inches at the other, 
and turned with a spiral groove to accommodate 5,500 
feet of 135g inch wire rope. The engine, by means of an 
automatic device, varies its speed from 30 to 45 revolu- 
tions per minute, thus hoisting at a uniform rate. The 
power is thue varied as more or less rope is to be 
hoisted. The engine house, which contains also the 
pumps and accumulators, is 112 feet long by 68 feet 
wide, and iscommanded by a 30 ton traveling crane. 

The boiler house is 76 feet by 68 feet. It contains 
five boilers of the Belpaire type, 90 inches in diameter. 
They are the largest Belpaire boilers ever built, and 
weigh 86,000 pounds each. The fireboxes are each 4 
feet 7 inches wide inside by 9 feet long, but the last 
18 inches are covered by firebrick. A brick arch ex- 
tends from this wall toward the fire door. There are 
201 tubes 3 inches in diameter and 16 feet Jong in each 
boiler. The flues from the firebox to the combustion 
chamber are 3 feet 3 inches long, and the combustion 
chainber is 4 feet 3 inches long. The total length of 
the boilers is 34 feet 5 inches, width over all 10 feet 
5 inches, and height 9 feet 6 inches. The total heating 
surface of each boiler is 2,985 feet, and grate sur- 
face 68% feet. Ratio, 421 to 1. The circular shell is 
3¢ inch thick, the outer firebox ¥ inch, and the 
inner firebox 3% inch thick. Tube sheet 4% inch 
thick. All sheets are of Otis steel, of 37,000 pounds 
elastic limit, and 20 per cent elongation in 15 inches. 
The working pressure is intended to be 185 pounds 
per square inch. 

These boilers have shown themselves capable of giv- 
ing out 1 horse power for each 4 square feet of heating 
surface when driving a compound engine. The Calu- 
met and Hecla Mining Company has in service and or- 
dered 46 of these boilers, 19 of which carry 185 pounds 
steam pressure, and the remainder 135 pounds. 
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Unstable Sand, 

A rather remarkable accident is described by Herr 
Schilling in a recent number of the Centralblatt der 
Bauverwaltung. During the construction of the Neu- 
strelitz and Wammund Railway, a small stream, the 
Recknitz, some 1644 ft. wide by 5 ft. deep, had to be 
crossed near Laage, and it was determined to span this 
by anarch. To secure good foundations forthe abut- 
ments, it was necessary to pass through a stratum of 
peat 16 ft. thick, below which was found a bed of fine 
sand, on which the foundation courses were laid. The 
two excavations were made by driving steel piles 
around the area to be excavated and then removing 
soil in the usual way, and the bed of the river was not 
interfered with in the least. The spaces inclosed mea- 
sured 28 ft. by 18 ft. each, and the piles were driven 5 
ft. into the sand. There was no difficulty in removing 
the first 10 ft., but after that pumping had to be re- 
sorted to, a double suction and force pump being 
started at each side of the river. In this way another 
8 ft. was removed, but to excavate the remaining 8 ft. 
it was necessary to concentrate all the available pump- 
ing plant in one pit, so that the other gradually filled 
with water up to the river level. Shortly after the ma- 
suns had started work in the dry pit, the bottom sud- 
denly burst up and the trench became half full of wa- 








ter, which curiously enough did not come from the 
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river, but from the other trench, as was proved by the ~ 
level of the water in this pit sinking as it rose in the 
other. The two pits were 50 ft. apart. 





THE WILZIN AUTOMATIC KNIFE. 
The knife represented in the engraving embodies a 
novel feature designed to win for it much favor. In 
each end of the handle, connected with the spring by 
which the blade is held closed, is a little tip or catch, 
by a slight pressure upon which, as indicated by the 
arrows at A, the blade flies partly open, and it can then 


_— 








be fully opened with ease by taking hold of the blade. 
Those who have broken their finger nails and tried 
their temper in using knives which were hard to open 
will appreciate the means thus afforded of obviating 
the difficulty by simply pressing a catch. The knife is 
closed by pressing the blade into the handle in the 


ordinary manner. This invention has been patented 
in many countries, and the knives are made by the 
Automatic Knife Co., Middletown, Conn. 
—______—___0+ ere -_- 
AN IMPROVED HAY SLING. 

A device for lifting, carrying, and dumping loads of 
hay, straw, cornstalks, etc., is illustrated herewith, and 
has been patented by Mr. Joseph Unterbrink, of Ot- 
tawa, Ohio. Itisatrip frame latch device to which 
a series of cords are attached to sustain the load, these 
cords being suspended from a plate held by any suita- 
ble overhead support or carrier to allow the loaded 
sling to be raised by pulley and rope or other mechan- 
ism, and moved over the piace where the load is to be 
dumped, which is effected by simply pulling the latch 
string. The trip frame is a ring of metal to which are 
pivotally connected a series of trip arms, whose free 
ends are adapted to rest on or be retained by a latch 

ih H 


Md 


y | 
~ 
} » 
ij 


hy 4 7 i 

y, pe 

So! 
UNTERBRINK’S HAY SLING, 





HK ti 















4 
’ 
4 
y, 
uv 


bar pivoted in the frame a little to one side of its ven- 
ter. This latch bar has an arm to which a pull cord is 
attached, and on one of its faces are eyes into which the 
free ends of two of the trip arms may be entered. T'wo 
other trip arms are adapted to rest at their free ends 
flat upon the opposite face of the latch. Three of the 
sling cords have rings at their ends, by which they are 
adapted to be detachably connected to three of the 
trip arms, but one of the sling cords is permanently 
attached to one of the trip arms, so that when the 
latch is slipped, the weight of the /oad will cause the 
cords to turn the trip arms instantly downward, allow- 
ing the rings to slip from three of these arms and 
cause the entire trip frame to be suspended from one 
sling cord, as shown in one of the views. The load is 
thus dumped quickly and in substantially the same 
condition as when loaded in the sling. 
A Heavy Gun, 

The first high power breech loading 8 inch rifle 
madc entirely of American steel lately passed a suc- 
cessful test at the Naval Ordnance Proving Ground, at 
Annapolis. The gun is one of four intended for the 
cruiser Baltimore. Its forgings are from Bethiehem, 
and tho machining and assembling were done at the 
Washington Navy Yard. With a sample of brown 
prismatic powder furnished by Messrs. Du Pont, of 
Wilmington, Del., a muzzle velocity of 2,129 feet per 
second was obtained with a 110 pound charge and 15°5 
tons pressure. The projectile weighed 250 pounds and 
its velocity was the highest ever attained by an 8 inch 
shellin thiscountry. Among other interesting features 
of the trial were the apparent ease and smoothness with 
which the enormous force of recoil—amounting to over 
100 foot tons—was controlled in the short space of 27 
inches, without jar or vibration, by the compact and 
light carriage on which the gun was mounted. This, 
says the Army and Navy Register, is one of the burean’s 
hydraulic center pivot carriages, and was constructed 
at the Washington Navy Yard. 
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THE PROPOSED SUSPENSION BRIDGE ACROSS THE 

HUDSON RIVER AT NEW YORK. 

We illustrate in our present issue the great railroad 
bridge proposed for erection between the States of 
New Jersey and New York, crossing the Hudson River 
near Hoboken and entering New York City. The naces- 
sary legislation and authorization for its erection seems 
in a fair way of being acquired. Should it become an 
accomplished fact, the city of New York will show to 
visitors not only the largest bridge in the world, but 
also, it may safely be said, the two handsomest. It 
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stress from gales. After passing the eastern anchorage, 
itself well in the heart of the city, the roadway is car- 
ried into New York City, near Fourteenth Street, 
where a double-decked station is to be erected, giving 
thirty tracks for arriving 
and departing trains. 
Experience teaches that 
such works are generally 
made too small for future 
needs. The size of this 
bridge is based upon de- 


Section of Cable. 





has come to be pretty generally recognized that the 
cantilever type of bridge is as distinctively ugly as the 
suspension type is beautiful. 

In our illustration on the opposite page we show the 
comparative sizes of four of the leading bridges now 
completed and of the proposed Hudson River bridge. 
its main span exceeds by 1,150 feet that of the Forth 
bridge, at present the largest in the world. The same 
illustration is of interest as showing the appearance of 
three types of such structures—the arched truss, can 
tilever truss, and suspension bridge. 

The necessity for so gigantic a bridge and the justi- 
fication for its erection are found in the record of the 
ferry passengers over the Hudson River ferries. Upon | 
the New Jersey shore a number of railroads have their 
termini, nearly one thousand trains arriving and depart 
ing every day, and it is estimated that about twenty | 
million of their passengers alone cross annually. Besides 
these, an equal number of other persons are estimated 
to cross, making a total of over forty millions. Mach 
delay is occasioned by the ice, by fog, and obstacles to 
navigation in general. The landings at the water front 
of the city are found inconvenient also. . The design is 
to put the work upon a national! basis, and to place its 
construction and the regulation of its traffic under the 
supervision of the Federal authorities in the person of 
the Secretary of War. Connecting two States, it is 
literally an interstate undertaking, and it will serve as 
one of the main arteries of travel between the entire 
West of the country and the metropolis. The privilege 
of free use for the transmission of postal matter and 
right of way for government telegraphs is to be ceded 
in retarn for the Federal recognition. 

The main features of the colossal work may now be 
summarized. It is to carry six railroad tracks, but is 
to be built so that four additional ones can be intro- 
duced when required. The cost of a double track 
bridge is estimated at $9,000,000, of a six track bridge 
$15,000,000, while four additional tracks can be pro- 
vided for at an additional cost of $1,000,- 








finite considerations. It is 
believed that a ten track 
bridge will suffice for 120,- 
000,000 passengers annual- 
ly, or six times the present 
traffic. For its construc- 
tion it is thought that 
about ten years will be re- 
quired. A speed of thirty 
miles an hour is allowed 
for the trains which are to 
pass over it. 

The following tabular statements are of interest. It 
will be seen that the cost of the bridge proper will 
represent less than half the total expenditure required 
for the approaches and stations. 


COMPARATIVE DIMENSIONS OF THE EAST RIVER AND 
HUDSON RIVER BRIDGES. 





Cable for East River Bridge 
on same Scale. 
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Length, inclading anchorages ....... ....feet.. 8,700 6,500 
Height of anchorages poureeereséenben &5 210 
Weight of each anchorage................tons 60,000 660,000 
Length of each land span ........ » sites 930 1,500 
Length of middle span.......... .......-. af 1,600 2,850 
Size of towers at high water mark..... ... 140 by 59 | 340 by 180 
Height of towers from high water......... “ .. 22 500 
Height of tower from the deepest foundation to 
Mics cents : svdebe coc cwstdgeedsourse feet... 350 690 
... Lf ae — 8 86 
Height above high water.............. . 135 over 135 
ML, a ccveconbe heeseedieh’ ™ 3,580 6,1 
BOREENER GE GHRBOB. 60.0 0 000 010-00. coc sece-co-cece 4 4 
Finished diameter of cable .............inches wy 48 
Number of railroad tracks ... ...............+. 6 to 10 
Grade on bridge.... duéene om 049g ON. 3 1 
Weight of iron and steel in the structure. .tons.. 7 60, 
Allowable speed of trains...... miles per hour.. 10 
Cost from anchorage to anchorage, exclusive of 
NUE. on v6 ccc cocsecasncécves atest pitied 
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ESTIMATE OF COST. 


The Hudson River Bridge, including the anchorages, 

6,500 feet Jog... coe cree cccsevessccerecessceseeeces $15,000,000 
The approaches of stone and iron and the connecting 

railroad switch yards, engine houses, the grand ter- 

mina! station building and appurtenances ..... 


Right of way, interest during construction, and in- 
a ey a $40,0009000 


The bill authorizing the construction of this bridge 
has passed the House of Representatives and is now 
awaiting action in the Senate. 


+» 


A German Salmon Trade. 


The duty imposed by Germany is equivalent to 10 
cents per pound on canned salmon. The fish in a natu- 
ral state may be imported duty free. 

It is proposed to catch the salmon on the Columbia ; 
the fish to be cut in two pieces and then packed in salt, 
thirty pounds of salt to one hundred pounds of salmon ; 
the fish then must lie four days in the salt and then 
must be placed in cold storage for two weeks, then it 
must be shipped to Germany. The salmon must weigh 
twenty pounds each, as any smaller fish would become 
so thoroughly impregnated with the salt that it would 
be impossible to freshen them. A good sized salmon, 
it is claimed, can be made as fresh as it was the day it 
was taken from the river. 

It is said the agent of a German house has already 
made contracts with a number of canners, agreeing to 
take all th salmon they can furnish on the above 
terms, cleaned fish, at six cents per pound, on the 
Columbia River. 

With our facilities of refrigerator cars it would seem 
asif our Eastern markets ought to be supplied with 
fresh salmon at comparatively low prices. 
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The Pension Epidemic. 

He who makes two pension claims grow where only 
one grew before is not entitled to the same blessing as 
the man who makes two blades of grass spring up 
where only one gladdened the eye before, but such an 
individual is at least sure of a hearing. I have won- 
dered often, says a writer in the Christian Union, why 
some of the absurd claims for pensions were not out- 
done by demands for the government bounty on the 
part of men who did incidental service during the war 
in guarding Washington. These men were clerks in 
the various departments, and, when the Confederates 
menaced Washington, in 1864, were called upon to drill, 
to do guard duty, and to perform other 
soldierly duties, though not sworn into 





000. Ite western terminus in the State of - 
New Jersey is upon the meadows bet ween 
the Hackensack River and Bergen Hill. 
It is to pass through this hill by an open 
cut 100 feet wide. The rock from this cut 
wili give the best possible material for 
concrete, and will be utilized as such. It 
will probably provide one-half the mate- 
rial required for the concrete of the towers 
and anchorages. On the eastern side of 
Bergen Hill, after the cut has been passed, 
is the firat anchorage. This immense mass 
of masonry is designed on somewhat novel 
principles. The prevailing idea in its 
coustruction is accessibility. It is cham- 
bered so that the cables and the anchor 
irons within it can be inspected and their 
condition ascertained at any time. 

From ‘this the four great cables will 
start, each four feet in diameter and 
made up of steel wires laid parallel, as in 
the East River bridge. Each cable is to 
be divided by cross pieces into four quad- 
rants. They are to be compacted intoa 
cylindrical shape, and are to be covered 
with a sheet steel mantle or envelope of 
such size as to leave a two inch air space 
ali around them. This will leave them 
accessibie for repairs or examination, 
while providing ventilation, and is cer- 
tainly an advance on the old system of 
wire serving 

At the edge of the river on either side 
the cables pass over steel suspension piers 
at a height of 500 feet above the water. 
These towers are of steel, each including 
sixteen columns 7 feet in diameter at the 
bottom and 5 feetatthetop. The towers 
are planned to be erected without false 
work. 

The cables are arranged in pairs, in two 
planes nearly vertical, one eable in each 
pair being fifty feet above the other. They 
are connected in the pairs by diagonal 
bracing, so as to constitute in themselves 





a truss that would possess sufficient stiff- ify, 


ness for ordinary traffic. Asa still farther 
re-enforeement, the roadway is strongly 
trussed vertically as well as laterally, so 
that the heaviest locomotive will produce 
little or no local deflection. Four 16 inch 


wind cables are arranged to resist side DETAIL 
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the service. Odds and ends of uniforms 
were issued these extemporized compa- 
nies, and some ludicrous effects in attire 
were the result. I remember, the writer 
adds, that the trousers assigned me had 
one leg three inches shorter than the 
other, and I have often felt that the wear 
and tear of feeling I suffered because of 
my diversified appearance ought to war- 
rant my application for what I would call 
a pensionette. It might well take the 
form of a gift of the price of a pair of 
trousers, the two legs whereof were of 
equal length, and the payment be made 
on the installment plan. 
—_2+ e+e ____ 
Great Guns for Russian Forts. 

The largest gun yet manufactured at 
Krupp’s works at Essen, which is intend- 
ed for the naval fortifications at Cron- 
stadt, is made of the finest quality of cast 
steel and weighs 270,000 pounds (about 
135 tons), the caliber is 1644 inches, and 
the barrel 44 feet long, the core having 
been removed in one piece. The greatest 
diameter is 64¢ feet, and the range about 
twelve miles. It will fire two shots per 
minute, each estimated to cost £300. At 
the trial the projectile, 4 feet long and 
weighing 2,600 pounds, was propelled by 
a charge of 700 pounds of powder and 
penetrated 19 inches of armor, going 1,312 
yards beyond the target. It was carried 
from Essen to Hamburg on a car spe- 
cially constructed for the purpose. Work 
is reported as now being pushed forward 
on several guns of this class, and a num- 
ber of smaller ones have recently been 
ordered. 

re 

STEEL Prpses.—Steel pipes as a substi- 
tute for cast iron now form an important 
item for the engineer’s consideration in 
the conveyance of water. Such pipes are 
being adopted for several reasons. As 
their weight is only about one-quarter 
the weight of cast iron pipes for the same 
service, the matter of transportation 
forms an important consideration. They 
are also much less liable to fracture than 
cast iron, 
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OF TOP OF TOWER OF HUDSON RIVER BRIDGE. 
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THE medal of the Astronomical Society of the Pacific 


wanted | beer barrel or a keg of whisky in every town they visit. | has been awarded recently to Wm. R. Brooks for 
e, whose | It is getting to be a great nuisance. No sensible em-| discovery of a comet on March 19, 1890. It is the first 


expenses would not exceed all the profits on the ma-| ployer asks or expects an agent to carry a “‘ Sunday | medal issued by the society. 
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St. Louis Bridge over Mississippi River. 
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ly sick of the} class of men who seem to find it necessary to open a 


bumming element among machinery men, and “ 


“bum” around | echoes the sentiments of the majority in regard to that 
to secure one man, if such a thing were possib! 


t who did not 
hearti 


He said he had become 

















A mill farnisher asked the Modern Miller recently if| more than usually unfortunate in his efforts to secure | he will not disgrace himself or the house he repre- 


the editor could recommend a thoroughly competent the right kind of men torepresent him, but he certainly | sents. 


man for a traveling agen 


saloons. 


THE PROPOSED HUDSON RIVER BRIDGE AT NEW YORK CITY. 
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Explosive Substances, 
BY CHARLES D. LIPPINCOTT. 

The following paper was, says The Pharmaceutical 
Era, read before the Pennsylvania Pharmaceutical 
Association at its meeting in 1886. 

Sxcrion Frirst.—a. Substances which explode 
when triturated singly.—Under this head are to be 
found only a limited number, among which are : 

i. Potash chlorate (commercial), under sharp con- 
tusion. 

2. Mercury fulminate, explodes with green flame. 

8. Mercury nitric oxide. 

4. Copper nitrate, dry. 

5. Copper fulminate. 

6. Antimony fulminate. 

7. Gold falminate 
. Silver fulminate. 

9. Glonoin (nitroglycerine). 

10. Hydrogen chloride. 

11. Nitrogen iodide. 

12. Nitrogen chloride. 

The latter three substances and the falminates are 
among the most violent of the explosives, their chemi- 

cal stability being very light. 

It may be well to state that in substances which con- 
tain carbon, oxygen, and nitrogen, the latterin a 
more or less feeble state of combination with the 
whole or part of the oxygen, when the explosion takes 
place the N parts with its O, which combines with the 
©, forming CO, and CO with generation of heat, and 
N is set free. 

If H be present in the explosion, H,O is formed in the 
form of greatly expanded vapor. When Cl is present, 
it takes the part of the N as from potash chlorate. 

We find that nitro substitution for H forms very 
dangerous explosive compounds, as glonoin, a tri nitro 
product, also xylodine, a bi nitro, and last, but not 
least, nitro mannite, a product from manna sugar, and 
containing six molecules of nitric peroxide (N O,) as- 
sociated with the carbon of the sugar. 

b. Substances which explode when mixed with other 
substances and triturated: 

1. Potash chlorate with acid tannic. 

2. Potash chlorate with salphur. 

3. Potash chlorate with antimony sulphuret. 

4. Potash chlorate with pot. nit. and ammon. phos- 
phate. 

5. Potash chlorate with picrate of ammonia. 

6. Potash chlorate with am., sulph., copper and soda 

byposulphite 

7. Potash chlorate with picrate of potash produces 
purple flame 

8. Potash chlorate with picric acid, yellow flame. 

9. Potash chlorate with acid oxalic, detonates 
violently. 

10. Potash chlorate with potash permanganate, 
detonates. 

11. Potash clilorate with sulphar and iodine, violent 
detonation. 

i2. Potash chlorate with antimony sulphuret. 

13. Potash chlorate with sulphur and fulminate of 
mercury (very sensitive). 

14. Potash chlorate with potash prussiate and sugar. 

15. Potash chlorate with ammonio sulphate of 
copper. 

16. Potash chlorate with soda hyposulphite, fuses 
and deflagrates. 

17. Potash nitrate, dry carbonate of potash and sul- 
phar. 

18. Potash permanganate and tannin, deflagrates. 

19. Potash permanganate and picric acid, violent 
detonation 

20. Potash permanganate, picric acid, and tannin, 
violent detonation, with yellow flame. 

21. Potash perwanganate and potash picrate (loud). 

22. Potash permanganate, potash picrate, and 
tannin, very loud. 

23. Potash permanganate and potash oxalate. 

24. Potash permanganate, potash oxalate, and 
tannin, violent. 

25. Chloride o: lime and iodine and iodine resub. 
(detonates). 

26. Dry nitrate of copper and oxalate of potassa, with 
tannin acid, explodes 

27. Antimony sulphuret, acid picric, and potassa 
chiorate, detonates with flash. 

28. Amorphous phosphorus, acid tannic, acid picric, 
potassa chlorate, potash permanganate (very sensitive, 
flashes without detonation). 

29. Manganese black oxide, picric acid, perman- 
ganate of potash, flash, no detonation unless confined. 

#0. Potassa bichromate, tannin, and picric acid 
(orange red flash). 

$1. Potassa bichromate, tannin, pieric acid, and 
amorphous phosphoras, red flash. 

32. Ammonium picrate, potassa nitrate, powdered 
charcoal. Nitric acid with this combination one part, 
ammonium picrate two parts, and potassa nitrate 
three parts, forms what is known as picric powder. 

The following are a few explosive mixtures brought 
into closer or wore compact union by the solvent power 
of a suitable menstruum ; certain component parts, 
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88. Indigo, acid tannic, potash chlorate, and amor- 
phous phosphorus, diluted aleohol q. s. to form paste, 
when dry, is violently explosive, giving off a volume of 
white smoke. 

34. Soda chlorate with golden sulphuret of anti- 
mony, very sensitive, emits crackling sounds. 

385. Lamp black, amorphous phosphorus, strontia 
nitrate, tannic acid, spts. turpentine, to form paste, 
detonates with red flash and white smoke. 

86. Substitute dry ammonia, sulphate of copper or 
dry cupric oxide, for strontia, a beautiful blue flash 
with loud report results. 


87. Starch or dextrine........... »++e+ 10 parts. 
Potash chlorate. ..............++.. ee 
Amorphous phosphorus.......... ie 
WREROR, « cccoes cscesscedsocscs cans Miles 


Mix. When dry produces loud detonation, if con- 
fined, evolving copious white smoke. 


88. Acid sulphuric............-.0+--++ 75 parts. 
Batd GEER cc xsceecccchcccecccesc __ abi 
Simple sirup. .........seccccsceess 20 =“ 


This mixture is known by name of * Vigorite.” 
39. Another composed of vigorite, nitrate of potash, 
and cellulose, is known by the name of “ Nitroline.” 
These two compounds are dangerously explosive. 
40. Lac sulphur, golden sulphuret of antimony, 
valerianate of zinc, chlorate of potassa. This combi- 
nation has been prescribed and has exploded. 
41. Iodine fulminates with tarpentine and most of 
the hydrocarbon volatile oils. 
Any of the nitrates will form explosive mixture with 
combustible substances. 
The chlorates, however, part with their O more 
easily than the nitrates, and in consequence of the 
strong affinity of chlorine for the metals, chlorine mix- 
tures are very sensible to friction and percussion, 
In explosive compounds the elements are all in 
chemical combination ; presenting a definite explosive 
molecule (é. e. containing both combustible and sup- 
porter of combustion); hence we can readily under- 
stand how an explosive compound is more sudden and 
violent than that of the most intimate mechanical 
mixture. 
Potassium chlorate and all the other chlorates 
should never be prescribed in powder, mixed with 
organic and inorganic, combustible, or oxidizable 
bodies. They should, therefore, when combined, be 
prescribed only in solution. 
The following prescriptions have been known to ex- 
plode and are dangerous. 
BR Potassa chlorate. 

Sodium or calcium, hypophosphite. 

Aqua. M. 
The two salts should be dissolved separately. 


BR  Potassa chlorate. 
Acid tannic. 
Glycerine. 
Aqua. 
This should be prepared by making a solution of the 
tannin in the glycerine and potassa chlorate in the 
water. 
BR Potassa chlorate. 
Pulv. catechu. Should not be dispensed. 
B  Potassa chlorate. 
Palv. galle or avid tannic. 
SEcTION SEcOND.—Substances which undergo or 
are liable to spontaneous combustion.—U uder this head 
we find that all compounds that contain oxygen and 
chlorine, feebly combined with carbon, are liable to 
undergo spontaneous combustion, by the elimination 
of O or Oand Cl, causing the generation of sufficient 
heat to inflame the C. 
The following comprise those which I have found by 
experiment and research to undergo this change. 
1. Silver oxide and creosote. 
2. Potassium permanganate and glycerine. (Spon- 
taneously deflagrates. ) 
3. Potassium permanganate and acid oxalic. Fuses 
and deflagrates. 
The following prescriptions, under this head, are 
dangerous ; all of which have exploded spontaneously ; 
hence should not be handled by empirical manipu- 
lators. 
4.8% Potassa chlorate. 
Tr. chlor. iron. 
Glycerine. If warm, will explode. 
5. B Potassa permanganate. 
Alcohol. 
Aqua distil. 

This may be dispensed by adding the potassa slowly 
to the alcohol and water previously mixed, and by dis- 
pensing in a loosely stoppered vial. 

6. B Oil amber. 
Acid nitric ; explodes with penetrating odor 
resembling musk. 
7. RB Oxide of silver. 
Muriate of morphia. 
Extract of gentian. 
8% & Oil turpentine. 





however, remaining in suspension. 


Acid sulphuric. 


Should be mixed gradually in an open vessel, as this 
has caused violent explosions and serious accidents. 
9B Acid chromic. 
Glycerine. 
May be combined by adding the acid by degrees, 
rubbing slowly. 
10. B Iodine. 
Spts. camphor. 
Camph. soap liniment. 
This evolves nitrogen iodide. 
11. 8 Acid nitric. 
Acid wuriatic. 
Tinct. nux vomica. (Explodes in two hours.) 


12. RB Potassa sulphate. 
Aqua rose. 
Tinct. benzoin. 

18. R Soda borate. 

Soda bicarb. 
Glycerine. 
Water. 

Evolvés CO,, therefore explodes when corked too 
tight. 

In general those mixtures that give off gas should 
not be corked until the evolution of gas is over. In 
evidence of the action of the rapid evolution of O in 
contact with any combustible substance, especially any 
volatile or inflammable substance, the following affords 
a good example : 

Take of sulphuric acid one fluid drachm, perman- 
ganate of potash fifteen grains. Mix in a small 
mortar. By dipping a glass rod in this solution and 
touching it to a smal] quantity of cotton, previously 
saturated with alcohol, the latter will immediately 
take fire. 

Tobacco, 

The amount of tobacco annually consumed in the 
United States is estimated by an apparently competent 
autHority at 310,000,000 pounds. Seventy million 
pounds are utilized in the production of domestic 
cigars ; 222,000,000 pounds of chewing and smoking to- 
bacco are consumed ; 8,000,000 pounds are used in the 
manufacture of snuff ; 6,000,000 pounds are required in 
the production of cigarettes; and 4,000,000 pounds of 
cigars are imported. This would make an average 
annual consumption of five pounds for every person in 
the country. But as not more than one-fifth of our 
population use tobacco, it follows that those who do, 
consume, on an average, twenty-five pounds each per 
annum. Opinions differ as to whether this article 
should be designated a luxury or a necessity. In speak- 
ing of the cost of the tobacco habit, an exchange says : 

If the tobacco users of the United States would ab- 
stain for a period of two years from the chewing, smok- 
ing, and snuff-taking habit, and place the money they 
would spend for tobacco in that period in a common 
fund, there would be enough money in the fund to 
almost wipe out the entire national debt, and five years 
abstaining would give the head of each family in the 
United States enough money to invest in an eighty 
acre homestead farm in the far Western States and 
Territories ; or it would give usa navy of fifty first-class 
war vessels, fully equipped, and create a fund that 
would man and maintain them and the Navy Depart- 
ment for a period of at least twenty-five years. 

It can thus be seen what is the magnitude of the to- 
bacco trade of the United States, and what a multitude 
of devotees are willing to pay annually for a habit 
which gives them so much consolation and comfort, if 
nothing else.—The Price Current. 
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American Universities, 

Owing to the great territorial extent of this country, 
its work in the direction of higher education has taken 
a peculiar phase. Instead of concentrating itself upon 
the formation of a few colossal colleges, a great number 
of smaller institutions have been founded all over the 
land. This has had an excellent effect in freeing higher 
education from the traditions of two or three great 
universities. On the other hand, it is claimed that 
these smaller institutions are of too lowa grade. Re- 
cently a movement has been discernible in the same 
line which has taken the form of re-enforcing the col- 
leges by universities. These are now becoming quite 
numerous and are of the highest grade. Johns Hopkins 
University, in Baltimore, the Clark University, in 
Worcester, Mass., the Stanford University, at Palo 
Alto, Cal., and a number of denominational universi- 
ties, all consecrated to post-graduate studies, threaten 
to give a new aspect to American education. Work 
has already been done that has won credit for Ameri- 
can science everywhere, and more is in the fature. The 
late President Barnard, of Columbia College, was well 
in accord with this movement, and it is said desired to 
make his college a post-graduate university. It.is cer- 
tain that for the next generation a liberal education in 
American institutions will have afar higher meaning 
than it has had hitherto. The efforts of England and 
the Continent in the development of the intellectual 











life of their people, creditable as = are, may yet find 
a formidable rival here 
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The Persecuted Chinaman, 

We add our protest to others against the Chinese 
census bill which has passed the House of Representa- 
tives, and is now pending in the United States Senate. 
This bill requires the Superintendent of Census to give 
to every Chinaman in the country a certificate, which, 
after ninety days from the date of the beginning of the 
»pumeration, shall be the sole evidence of his right to 
remain in the United States, and in the absence of 
which he shall be liable to deportation or to imprison- 
ment for five years. We are glad to see that the com- 
mittee of the Senate proposes to omit the clause mak- 
ing the right of a Chinaman to remain in this country 
dependent upon the certificate. But this is only a 
mitigation of the wrong threatened by this bill. We 
do not deny the right of the nation to sift out, or even 
to exclude by proper legislation, immigrants whose 





coming the nation believes to be dangerous to its well- ; 


being. But, the Christian Union says, to select a cer- 
tain class who have come, and put them under special 
restriction and requirements and render them subject 
to exile from the land of their adoption for no crime 
whatever, is an act wholly unjustifiable and wholly 
unworthy a great nation. It is difficult, indeed, to 
conceive even a specious argument for such legisla- 


tion. 
EO 


The Action of Water at High Temperatures and at 


Great Pressures upon Wood and Cellulose. 

Pure cellulose gives traces of sugar at the ordinary 
pressure. At higher pressures the quantity of sugar 
increases, but at 20 atmospheres it is converted into 
hydrocellulose. Wood is attacked by water at the ordi- 
nary pressure, but the action reaches its maximum at 
5 atmospheres, when beech wood loses 26°7 per cent of 
its weight, of which 11 per cent becomes sugar. There 
are also produced dextrines, precipitable by alcohol. 
No vanilline is obtained from the aqueous or ethereal 
extracts, or from the dried residues. The color reac- 
tions of Ihl must be due to the transformation of lig- 
nine into carbohydrates.—H. Tauss (Dingler). 
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AN IMPROVED GRINDING MACHINE. 

The accompanying illustration represents a machine 
specially designed for grinding razors and similar arti- 
cles concave or hollow. It has been patented by Mr. 
George J. Ridley, of No. 146 Wall Street, Auburn, N. 
Y. In the top crossbeam of the frame is a bearing sup- 
porting a vertical shaft, on which is a grinding wheel 
with curved periphery. Directly opposite this wheel is 
a second grinding wheel, the shaft of which is mounted 
to turn in suitable bearings on a block adapted to slide 
on the top crossbeam of the frame, toward or from the 
other wheel. The block is moved with a screw, and 
is locked in place when adjusted by bolts extending 
downward through a slot in the top crossbeam. On 
the upper ends of the shafts carrying the grinding 
wheels are pulleys, over which passes a belt, also pass- 
ing over a large pulley on the upper end of a rear ver- 
tical shaft, motion being communicated to the latter 
shaft by a bevel gear and pinion from a transverse 
shaft operated by cranks connected with treadles. A 
seat is located in front of the machine in such a man- 
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RIDLEY’S GRINDING MACHINE. 

ner as to enable the operator seated thereon to conveni- 
ently actuate the treadles and hold the articles to be 
sround in contact with the wheels. The small figures 
represent the adjustment of the wheels for grinding 
razors concave or hollow. By removing the treadles and 


attaching a pulley the machine may be run by pcwer, 
when, by using a drip to keep the steei from heating, 


Scientific American. 


AN IMPROVED STEAM ENGINE VALVE. 

An automatic valve mechanism for steam en- 
gines, designed to be operative without the use of an 
eccentric or crank, is shown in the accompanying illus- 
tration, and has been patented by Mr. William Geh- 
ring, of the Standard Iron Works, San Diego, Cal. 
Fig. 1 is a side view of the valve-operating piston, and 





Fig. 2 a longitudinal section of the cylinder and valve 
chest, Fig. 3 being a view in perspective showing the 
application of the improvement. A steam chest on top 
of the cylinder covers the valve seat, and is provided 
with a cylinder in which slides the valve-operating 
piston. The valve seat bas an exhaust port, and steam 
ports which communicate with the ends of the cylin 
der. To the valve seat is fitted a double main valve, 
in the back of which is a cavity for receiving an arm 
on a shaft extending through the side of the valve 
chest, and provided with a starting lever. The valve- 
operating piston has a central mortise for receiving the 
rectangular back of the main valve, and in the heads 
of the piston are diagonal passages through which 
steam is admitted to spaces at each end of the steam 
chest. In the lower part of the valve cylinder are live 
steam ports and exhaust ports. In the topof the main 
cylinder, underneath the exhaust ports in each end of 
the valve cylinder, is a valve casing with a spring- 
pressed tappet valve, whose stem extends into the path 
of the power piston, the latter having beveled ends for 
congaging these valve stems as the piston nears the end 
of its stroke in either direction. By this arrangement 
the tappet valves are operated to admit steam to the 
space at the ends of the valve-operating piston. This 
valve mechanism, though applicable for general pur- 
poses, is particularly designed for use in connection 
with steam pumps. 
- ——_____ _ + e+e - 
Synthetic Indigo, 
A new and very simple method of synthesizing 











work may be done with great rapidity. 


indigo has been discovered by Dr. Flimm, of Darm- 
stadt (Berichte, No. 1, 1890, Science). In study- 
ing the action of caustic alkalies upon the 
monobromine derivative of acetanilid C, H,NH. 
CO. CH; Br, a solid Jmelting at 131°5°, it was 
found that when this substance was fused with 
caustic potash, a product was obtained which 
at once gave an indigo blue color on the addi- 
tion of water, and quite a considerable quan- 
tity of a blue solid resembling indigo separated 
out. The best mode of carrying out the ope- 
ration, according to Nature, is described by Dr. 
Flimm as follows : 
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of the coloring matter was found to be identical with 
the well known absorption spectrum of indigo ; hence 
there can be no doubt that indigo is really formed by 
this very simple process. 
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AUTOMATIC TIME AND DATING STAMPS. 
A small compact instrument which is an effective 
watchman’s time clock, and by means of which, by the 
simple pressure of the hand, the time, date, names, and 
other designations may be instantly recorded or 
printed on documents and papers, forms the subject of 
a patent recently issued to Mr. Charles Stahlberg, of 
Brooklyn, N. Y. This instrument requires no atten- 
tion except winding once a week, the month, date, and 
time of day, to the fraction of a minute, being set auto- 
matically at the proper second, including the auto- 
matic setting of the first day of a new month froma 
long or short month, and February of a common or 
leap year. It isin fact an automatic perpetual calen- 
dar, which indicates on paper at any moment the year, 
mouth, day, hour, and minute of time on which it is 
used. The type wheels of the instrument have on 
their periphery the type corresponding to the divisions 
of time which each one is intended to print—first, the 
year wheel; second, the meridian and hour wheel 
operating mechanism; third, a meridian wheel; 
fourth, a minute wheel; fifth, a minute wheel operat- 
ing mechanism ; sixth, an hour wheel; seventh, a date 
wheel operating mechanism ; eighth, a date wheel ; 
ninth, a month wheel; and finally,a month wheel 
operating mechanism. The clock movement is con- 
structed to move the shaft which actuates the type 
wheel mechanisin equal distances at intervals of one 
minute, or at such intervals as is desirable, the shaft 
being stationary during the intervals, the intermittent 
motion of the actuating shaft being gained by the in- 
terposition of an auxiliary motor or spring in the train 
of the clock. This really divides the clock train into 
two portions, the lower portion of the train being 
driven by the main springs of the clock, and its offive 
being to wind the auxiliary motor spring once a 
minute. By this means the power driving the time 
movement is equalized every minute, and the clock is 
run under the best possible conditions for the attain- 
went of accuracy. The inking ribbon and mechanism 
necessary for adjusting it are attached to the hinged 
cover of the case, giving ready access thereto when the 
cover is turned back. To guard against picking the 
lock which opens the stamp, means are supplied to at- 
tach a seal. The mechanistwu, being automatic, can 
be placed in connection, electrically or otherwise, in 








“The monobrom acetanilid is carefully 
mixed with dry caustic potash in a mortar, and 
the mixture introduced into a retort and heated 
rapidly until a homogeneous reddish brown 
melt is obtained. This is subsequently dis- 
solved in water and a little ammonia or am- 
monium chloride solution added, when the 





liquid immediately becomes green, which color 
rapidly changes into a dark blue, and in a short 
time the blue coloring matter is for the most 
part deposited upon the bottom of the vessel in 
which the operation is performed. The fused 
mass way also conveniently be dissolved in 
dilute hydrochloric acid and ua little ferric 
chloride added, when the formation of indigo 
takes place immediately. The collected blue 
coloring matter may be readily obtained pure 
by washing first with dilute hydrochloric acid, | 
and afterward with alcohol.” 

That this blue substance was really common 
indigo was proved by the fact that it yielded several of 
the most characteristic reactions of indigotin, such as 
solubility in aniline, paraffin, and chloroform ; its sub- 
limation ; and the formation of sulphonic acids, which 
gave similar changes of color with nitric acid to those 
of indigotin. The final proof was afforded by its re- 
duction to indigo white and reoxidation to indigo blue 
by exposure toair. Moreover, the absorption spectrum 
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NEW TIME sTAMP- 


OPEN. 


police, messenger, and telephone service, with stock 
tickers, etc., and wherever it is desirable to keep an 
exact record of date and time to the minute. It is one 
of the most reliable and effective devices that has come 
under our notice. The instruments are furnished by 
the Accurate Time Stamp Co., No. 431 Eleventh Ave- 
nue, New York City. 


in 
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THE question of the best form of meter for register- 
ing the supply of electricity to private consumers is 


being argued in English electrical circles. 
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RECENTLY PATENTED INVENTIONS. 
Bugineering. 


Sums VaALvE. — Edward Leslie, 
Orangeville, Ontario, Canada, This invention consists 
of an outer valve having « loose top plate and an inner 
valve having play in the outer valve, and provided with 
top ridges on which rests the top plate, the vaive being 
designed to permit of being run at a high rate of speed, 
and prevent the unseating of the outer valve, 








Rallway Appliances. 


Carn Coupiine. — Martin L. Mardis 
aad John W. Britton, New Lisbon, Ohio (H. Morrow, 
wimr. of John W. Britton, deceased). In this coupling, 
in combination with a link-securing hook, is a lock bar 
movable into position to hold the link in engagement 
with the hook, and a shaft movable longitadinally and 
connected with the lock bar, with other novel features, 
whereby the conpling and uncoupling may be effected 
from either side of the car. 


Stock Car.—Christopher B. Herman, 
Norwich, Kaneas. This car has & central row of posts, 
with gates hinged thereto, a longitudinal foot board 
apon the top of the posts, and braces extending there- 
from to the roof of the car, with flexible partitions and 
other novel features, designed to promote convenient 
loading. the proper balancing of the load, and the feed- 
ing and watering of the stock, and insure its general 
comfort 


Euecrric RAILWAY TROLLEYS 


Franklin C. Wheeler, St. Joseph, Mo. This is an at- | 





Scientific American. 
LN = 
and might offer a mechanical obstacle to hardening by 


Ink WELL ATTACHMENT.—Dennis B. 
McAlice, Lincoln, R. I. This isa device for use in the 
wells of inkstands to supply the pen as it is dipped 
with a given quantity of ink, and consists of a buoyant 
pen dip having a hollow air-tight and tubular upper 
portion, with separated side pieces connecting with the 
bottom of the cup, whereby the pen will always be sup- 
plied with pare ink, but can never take too much. 

Sarety LATcH FoR ELEVATOR Doors. 
—John Johnston, New York City. This invention con- 
sists of a beaded latch bar eccentrically pivoted, with 
teeth on its under edge below the pivotal point, a rack 
engaging with the teeth of the latch bar, and a bow 
spring contacting with one end of the rack, whereby 








the car by its movement will automatically unbolt the 
door, and will aatomatically lock a closed door. 

METALLIC PLATE FOR BOOTS OR 
Saoxs. — Edward Duerden and Joseph Cheetham, 
Ismailovo, near Moscow, Russia. This is a rotatable 
annular metallic hee! plate, with a filling of leather or 
other like wearing materia) arranged within a space 
between two plates, so constructed asto be supported 
and secured to the heel of the boot or shoe. 

RECLINING CHAIR. — Louis Goetel, 
New York City. This is a chair in which the back 
may be made to incline at any desired angle, the inven- 
tion covering various novel features and combinations 
of parts whereby the movements of the back may be 
regulated by the occupant without arising from the 
chair. 

SHOWER Batu, EtTc.—Heinrich Schaff- 
stadt, Giessen, Germany. By this invention a water 
pipe is provided with the usual spray nozzle and outlet 


tachment of a tabe with a weight, and having a detent | fancet, while a steam pipe extends through the water 


for holding the weight in elevated position, a chain or 
cord being connected with the weight and with the 
trolley, so that when the trolley jampe from the con- 
ductor it will release the weight, thos drawing down the 
trolley so that it will not come in contact with the 
apper work and injure the supporte of the conductor, 





Mechanical. 


WasBLE Saw. — Lewis B. Rogers, 
Mount Vervon, N. Y. This invention ie designed to 
provide a cheap and efficient construction whereby the 
angle of the saw may be quickly changed and fixed, 
two boits being so arranged that one wil! fit loosely ina 
hole in the saw plate and bear against the adjoining 
collars, while the other is screw-threaded and fits a cor- 
feepouding thread ia the saw plate, by means of which 
the saw is adjusted. 


Serine Benpine Macuine.—Sobieski 
L. Bond, Charleston, 8. C. Combined with a block 
adapted to slide transversely is a pair of tongs having 
two pivoted prongs, one pivoted on the block and the 
other adapted to press the spritig on to the biock, with 
other novel features, the bending taking piace while 
the springs arc red Lot, and the machine being designed 
te quickly and accurately bend and set springs to the 
proper shape. 

TRY SQUARE AND PROTRACTOR. — 
Franklin E. Roberta, Flint, Mich. This is a combina- 
tioe instrument, in which the try square has separate 
and independent quadrants movably secored to its two 
members and adapted to hb projected beyond the edges, 
the instrument being capabie of many and varied uses 
by carpenters, miliwrights, car builders, draughte- 
men, etc. 





Agricultural, 


Hay RAKE AND SHOCKER.— Wilbur 8. 
Wikie, Indian Creek, West Va. This invention covers 
various nove) detaile and combinations of parts ina 
machine designed to be completely under the control 
of the driver, whereby the hay may be expeditiously 
and cleanly gathered and delivered without waste toa 
shocker and packed therein, while’ the shocker may be 
quickly dumped and the hay conveniently delivered 
restored to its upright position. 


Layp Leve.terR. — John N. Holland, 
Pueblo, Col. This is a machine more especially adapted 
for use on euch lands as are farmed by irrigation, and 
hae a frame with transverse scrapers at front and rear 
and « pair of crank axjes with ranning wheels, one at 
the front and the other at the rear, with a connecting 
rod and a lever for operating them simultaneously to 
raise and lower the frame. 


Rick HULLER AND POLISHER. — Wil- 
liam S. Mallard, Darien, Ga. Combined with a motor 
is a revolving shaft on which are arranged a series of 
separately adjustable plates, arranged adjustably in 
spiral form on the shaft, whereby the pressure and fric- 
tion can be regulated to remove the outer hall, and also 
the cuticle or inner skin, and polish the rice, 





Miscellaneous. 


KETTLE SUPPORTER. -- Jacob M. Rohm, 
Gepevilie, Pa. This an adjustable device designed to 
conveniently support a kettle over a fire, and whereby 
heavy and large kettles may be raised or lowered while 
in use as desired, the invention also providing for the 
support of two or more kettles, and permit of their safe 
lifting or lowering, as well as their \eteral adjustment. 


Ink Eraser. — William L. Gundlach, 
Lake Mills, lowa. Thie is a device consisting of a 
double tubciar reservoir, in the shape of a pencil, 
adapted to contain a solution of chiorinated lime in one 
compartment of the tube and sn acid in the other part, 
whereby the flail can be appiled exactly where it is 
wanted, apd without any excess, to erase one letter of a 
word or more. 


BLinpd.—Thomas E. Armitstead, 
Mazomanie, Wis. This invention covers a novel con- 
stroction and com vinstion of parts whereby, when the 
slate are Closed, the lower rabbet of the upper slat is 
drought in contact with the upper rabbeted surface of 
the next slit below, so that when the biinds are closed 
their outer faces wil] be in the same vertical plane, the 
outer faces of the slate aleo being in the same vertical 
and horizontal plane as the outer face of the blind 
frame. 


pipe to heat the water, the steam passing in an opposite 
direction to that from which the water flows, whereby 
the water for the bath may be heated to any desired 
temperature. 


NEW BOOKS AND PUBLICATIONS. 


The Jilustrated American maintains 
the high standard of ‘excellence shown in its first num- 
ber. The purely American character of this magazine 
entities it to a place in every family. The photographic 
reproductions of places and houses of historical asso- 
ciation render it of special interest. Some excellent 
character sketches of members of the United States 
Senate and Huuse were given in last week's isene. Sub- 
scription, $10 per year, should be sent to M. M. Minton, 
general manager, Bibje House, Astor Place, New York 
city. 








SCIENTIFIC AMERICAN 
BUILDING EDITION. 


APRIL NUMBER.—(No. 54.) 
TABLE OF CONTENTS. 

L. Elegant plate in colors of a residence on Long 
Island, N. Y., built from plans prepared by Munn 
& Co, Cost about $6,500. Perspective elevation, 
floor plans, details, etc. 

2. Colored plates, details, and suggestive floor plans 
for a residence at Buffalo, N. Y., built at a cost of 
$7,000. 

3%. Ilustrations of an attractive cottage at Excelsior 
Springs, Mo., erected at a cost of $1,300 com- 
plete. 

4. A residence at Park Hill, South Yonkers, N. Y.., 
erected at a cost of $8,500. Perspective and floor 
plans. 

5. Perspective elevation and floor plans of a residence 
recently erected at Belle Haven, Conn., at a cost 
of $11,000. McKim, Mead & White, New York, 
architects. 

6. Engraving of a Binghamton, N. Y., cottage. Cost 
$4,990 complete. Floor plans and perspective. 

7. Elevation and floor plans of a brick cottage. Cost 
about $5,000. 

8 A double dwelling costing $5,200, built at Port- 
chester, N. Y. Perspective and plans. 

9. View of an economical water tower at Hill View 
Park, South Yonkers, N. Y. 

10. A cottage at Mountain Station, N. J., from designs 
by F. W. Beall, architect, New York. Cost com- 
plete $8,000. Plans and perspective. 

lL. Two carriage houses. Cost about $1,500. 

12. Two pages of illustrations showing in general view 
and detail the wreck of the tower of the Charch 
of the Covenant, at Washington, D. C., which 
fell when nearly completed on August 22, 1888. 

13. A Crescent Place, South Yonkers, N. Y., residence, 
recently erected at a cost of §7,500. Plans and 
perspective view. 

14. Miscell Cont : © te arches.— Dwarf 
cannas.—Water works for emal]l towns. ~—Soft 
stone.—Brick pavements.—Fall of the tower of 
the Church of the Covenant, Washington, D. C. 
—Improved duplex plumb and level, illustrated. 
—Improved anti-friction hanger for sliding doors, 
etc.,illustrated.— Wood's pedal valve for radiators, 
illastrated.—An improved turnbuckle, illustrated. 
—Improved copying press, illustrated.—The Wing 
disk fans, etc.—Mortising and Tenoning machine, 
illustrated. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 year. Single copies, 
% cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine oF ARrcuirsc- 
tTurs, richly adorned with elegant plates in colors and 
with fine engravings, ilinstrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Lanezst CrncULATION 
of any Architectural) publication in the world. Sold by 
all newsdesiers. 








MUNN & CO., Pustismens, 
361 Broadway, New York. 


Business and Personal. 


The charge for Insertion under this head is One Doilar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publicatton office 
as early as Thursday morning to appear in next issue. 








For Sale—New and second hand iron-working ma- 
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y. 


Acme engine, 1 to5 H. P. See adv. next issue, 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 

Tuerk water motors at 12 Cortlandt St., New York. 

For steel castings of best quality, write the Buffalo 
Steel Foundry, Buffalo, N. Y. 


Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, IJ. 140 machines in satisfactory use. 


The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 
Safety Elevators, steam and belt power ; quick and 
smooth. The D. Frisbie Co., 112 Liberty St., New York. 
Veneer machines, with latest improvements. Farrel 
Fadry. and Mach. Co., Ansonia, Cone, Send for circular. 
Tight and Slack Barrel Machinery a speciaity. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 173. 


Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 


For Sale—A valuable patent feed water heater and 
condenser. Address J. Willenbrink, New Richmond, O. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatas, air 
pumps, acid blowers, filter press pumps, etc. 


Linen and rubber hose, all kinds of belting, general 
mill and factory supplies. Send for catalogue and prices. 
Greene, Tweed & Co., 8 Chambers 8t., New York. 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphiet, describing water works ma- 
chinery, and containing reports of tests, on application. 


The best book for electricians and beginners in elec- 
tricity is * Experimental Science,” by Geo. M. Hopkins. 
By mail, #4; Munn & Co., publishers, 41 Broadway, N. Y. 


Wanted—To purchase the patent or right to manufac- 
ture un article that is useful, practical, and calculated to 
come into general ose, requiring a moderate capital to 
manufacture. W. L. Elder, 43 8. Meridian St., Indianap 
olis, Ind. 


Wanted—Foreman for machine shop in large city in 
Wisconsin, employing about 100 men. One posted on 
Corliss engines and ice machines and who understands 
German preferred. Address Foreman, care Scientific 
American, New York. 


Superintendent wanted by a large manufacturing con- 
cern in a large center, working iron and wood, chiefly 
the former. Must bea thoroughly educated mechanic 
and a draughteman, energetic, experienced, and compe- 
tent to handle large numbers of men. Young man pre- 
ferred. Give full experience, references, and age. Ad- 
dress “ Superintendent,” care Scientific American, N.Y. 


2" Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 41 Broadway, 











information, and not for publication. 
a ~~ to | articles or ly should 
ve or num uestion. 
inquiries not answered tn reasonable time should 
; correspondents will bear in mind that 
some answers require not a little research, and, 
h we endeavor to reply to all, either by letter 
or in thie department, each must take his turn. 
Special Written Information on matters of 
rather than interest cannot be 
expected without remuneration. 
Scientific American ~ a ements referred 
to may be had at the office. Price to one its each. 
Books referred to promptly supplied = pte =} of 


Mimeraia sent for examination should be distinctly 
marked or labeled. . 





(2152) E. J. F. writes: 1. Distinguish be- 
tween ball and cone bearings. A. In one case the jour- 
nal revolves on conical bearings, in the other case it 
rolis upon a circle of balls. 2. In dissolving yrethane 
(as ased by physicians) I have noticed that the crystals 
will, after a time, float on the water. They then begin 
moving about much as if they had life. They jump a 
smal! distance, then remain quiet a short time, then 
move again, and so on. Please explain. A. Surface 
tension is, we presume, the cause of the phenomenon, 
as in the case of camphor motions. 


(2153) W. R. T. asks : What will bleach 
ivory after being discolored by age and handling? A. 
Expose to sun under glass. The direct action of the 
sun will tend to crack it. Or place on strips of zinc in 
a vessel, cover with spirits of tarpentine, and expose to 
the sun, not necessarily under glass. 


(2154) J. H. writes: 1. My hair has a 
tendency to carl; will you kindly tell me if there is any- 
thing that will help it to curl? A. We can recommend 
nothing for the purpose. 2. Will you also please in- 
form me which is right? A bets that the National Line 
of steamers eai] ander the American flag, and B bets 
that neither they nor any line of steamersdo. A. The 
Nationa! Line of steamers sail under the British flag. 
No line sails to Europe from this port under the 
American flag. 


(2155) B. L. L. writes: The addition of 
sodium chloride toa mixture of plaster of Paris and 
water causes it to set quicker; what is the chemical reac- 
tion which takes place? Also when I wish the plaster 
to set slowly I add potato water (made by boiling po- 
tatoes in water), which keeps it soft for some time; how 
does this affect it? A. There is no reaction in the first 
case, properly speaking; it is not easy to assign any 
reason, unless it is the crystallization of the salt. In 





the second case it is easy to see that the starchy matter 
of the potatoes might retard the absorption of water, 
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inclosing with starch and organic matter the molecules 
of plaster. 

(2156) D. E. H. asks for a formula to 
make the ama)gam for the friction pads of an electric 
machine. A. Melt 8 parts of zinc, add 2 parts tin, place 
4 parts heated y in a wooden box lined with 
chalk. Pour in the alloy, cover the box, and shake 
until cool. Bisulphide of tin is highly recommended 
as a substitute for amalgam. 

(2157) E. V. asks: Which is the more 
generally adulterated—white or brown sugar? A. We 
should expect most <dulteration in the lower grades of 





sugar. 

(2158) 8. T. O.—Lack of hair growth in 
your case must be due to physical derangement of some 
kind. Better consult a skilled physician. 

(2159) F. G. asks (1) the best and cheap- 
est method of making oxygen gas in quantities of from 
50 to 106 cubic feet. A. By heating a mixture of 
chlorate of potash and binoxide of manganese. A gas 
of fair purity can be obtained by heating chloride of 
lime. See Surrtement, No. 314. The heating is to be 
done in a retort, with proper precautions, etc. 2. What 
pressure is required to compress *) cubic feet of gas into 
acylinder 10 inches diameter by 30 inches long? A. 
About 23 atmospheres. We cannot give the reference 
asked for. Tessie du Motay’s oxygen apparatus consisted 
of retorts with steam and air plant in which the manga- 
nate was heated. Air and steam were alternately 
passed over the heated mass, The air supplied oxygen, 
which was given off when the steam was passed over it, 
The Brin process, described in our Surriement, No, 
623, is the most promising of the large scale processes, 
—_—_—_—_—_—_—_—_—_—_——— 

TO INVENTORS. , 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


April 15, 1890. 
AND EACH BEARING THAT DATE, 











(See note at end of list about copies of these patents.) 





Sey VEE, “SOR SReRGNInEe aa | Addominal brace and supporter, T. 8. Hall....... 25,784 
Adjusting device, J. B. Bennett.............-se.0++ 425.486 
Air brake system, automatic, H. Guels (r)........... 1,070 
° Alarm. See High and low water alarm. 
i 1e5 Anvil and vise, combined, C. Fisher........ ....... 435,602 
Assorting machine, 8. B. Smaliwood............... 42,705 
Automatic sprinkler, J. Clapp. ............00..scess 425,753 
Awning. J. C. Stooktom........ ...... boessookbtediiie 435,92 
Axle nut, O. Hansen.......... Gubebe. peeneseces Gentes 425,786 
HINTS TO CORRESPONDENTS. Axle nut, J. J. Schadt........ enecccecosoceeseqceqcose 425,635 
Names and Address must accompany all letters, Baling press, A. A. Gehrt........ evcccceseccccccs oe. 425,419 
or no attention will be paid thereto. is for our | Bar. See Fire bar. 


Bath. See Shower bath. 


Battery. See Galvanic battery. Secondary bat- 
tery. Thermo-electric battery. 


Rak, WW. F. GUAM. .. nccecccaccspssbtcees cénstne -. 45,408 
Bedstead, folding, A. M. F. Billingslea............. 425,398 
Beer, apparatus for treating, C. Hafner............ 425,421 
Bell, door, J. Rocheleau.................+sss+. eseese 425,908 
Belis, push button for door, H. Ff. Eberts.......... 425.570 
Beit, link driving, J. A. J. Shultz................. ~~ 40.004 


Bicycle brake, J. A. Hems.... ........cc0sscse-esees 
Bicycle pedals, toe clip for, W. G. Rankin 





BilihoarG, J. MeBEags. «<0... .sceccevcccetececscccecss 
Binders, etc., case for the canvas coverings ‘of. 

W. M. Wykoff......... dabbbecetetecconcesseds wees 46M 
Blind, T. B. Armitstead...............00cccccecseeees 425,723 
Blind, window, BE. Hanteche, Jr..................++. 425,542 


Board. See Billboard. 

Boats, device for securing ferry, F. S. Rudge... ... 425.634 

Boilers. See Compound boiler. Sectional boiler. 
Steam boiler. Water jacketed boiler. 


aiae, Fi DSR 0s iGscessncescckik Sancccccctas oo» 425,405 

Boiler for radiator systems, J. J. Hogan............ 425,946 

Boiler heads, machine for flanging, F. L. Koll- 
Wie ncconcdthnamteltGntasuncedlibtcatenticcccedes 425,434 


Boiler with trapped circulation, J.J. Hogan ...... 
Boiler with ver+ical sections, J. J. Hogan.......... 
Book and holder, combired account, J. H. Patter- 

WIN sadasie.w -cendinsenbeiies aithininidllaneds woes 425,455 


Boot or shoe stretcher, Gage & Cheetham......... 425,605 
Boote, manufacture of India-rubber, C. F. Par- 
ker 





Box. See Deposit box. Fire box. Glass cutting 
box. Journal box. Match box. Signal box. 


the spools of, Brunner & Halil, Jr............ «.. CB S51 
Brake. See Bicycle brake. Car brake. 
Brake, G. Giussani........... . .cccceceee-ccecees -.. 45670 
Brick, burning. J. F. Byers.................06 scene 425.586 
Buckle, trace. A. Tanquary........ sodtbabepsavence . 5,916 
BR, B. GW. TROMGIB, ve. cicccasisive cotetescscstecis 425,632 
Buggy seat protector, J. O. Hemeher.... dio-piasinn cond 425,423, 
Burner. See Hydrocarbon burner. Vapor barn- 

er. 
Butter package, H. J. Brine....... ..... 0 .... 6.0. 425564 
Button chute, C. J. Brosman... ...................6. 














Cabinet, R. B. Carsley .. 
Cabinet, W. L. Onmer............... 
Can, See Metal can. 


eee eteeeeee « 











A evens STK 
Car for elevators, ¥. B. Rhoads........ ecenscee vee 425,828 
SaapEbnnesbeccceeees 425,627 
Se aaeianoossnnte 425,517 
Car pusher or pinch bar, E. Bowman...... geocee «+e» 425,856 
bpvbhc6eGpsenncede 425,622 
Car seat, H. 8. Halle...........-..0....0. Sidesetecses 425,505 
Car seat, F. H. Henry............. Seescccces seesece 425,424 
Car, stock, C, B. Herman................. gecsees ovens 425,790 
Car wheel, BE. W. Cooke............. eqneeses sosceee « 4,08 
Cars, under frame for, 8. Fox........... ...... ovee, 45,501 
Carbureting air or gas, 8. Hanford............ covses 635,877 
Card or pamphlet, sale, F. Denzel............ pagneus 425,496 
Carriage, child’s, T. Johnson ef al................... 495,612 
Carriage jack, C. L. Bellamy........... ahabneess ove. . 435,722 
Carrier. See Trace carrier. 
Cast, Fen, TE, BENGRR.c< ccccccesccccssscsessseeccces 425,832 
Case. See Bottle case. Lock case. "Violin case. 
Cash register, H. A. Herr.............. seceoreseosece 425,949 
Casting ingots, B. Atha................ccccecceceeeees 425,346 
Ceiling, tile, J. TH, Brigint..........-ccceccececeecereee 425,652 
Celluloid, embossing sheets of, Wood & Gin- 

MOTO ON. nc Sesennneanercecccceeqctocsccncscocescse 11,074 
Chaien, E, Ta, Tiinwcseevcsctesccecesccseccce, seecs o- AT 
Chain, pole, 8. Naylor............ceseseeees Seedecscce 46.577 
Chair. See Reclining chair. 

Champagne tap, A. W. Weston................ woes» 425,480 
Charactering machine, A. G. Baker............ o-+-. 425,735 
Cheek receiver and indicator, KE. C. Mehleck....... 425,686 
Churn, Hovey & Drake............ pabitepcponateeesas 435,429 
Churn, W. 8. Smyder..........-...0. ++ nodiimeoensenees 425,706 
Churn, 8. M. White........ .....0+ seeee Seecccccccces 425.645 
Charn, swinging, BE. H. Taliaferro.................. 425.915 
Cisterns, automatic siphon for, T. Butier.......... 425,859 
Conan, C. F. GERIGEEB. ccccicccccesces coccccescccoces 425,658 
Clarionet reed protector, C. L. Rensenbrink peceade 435,521 
Clay, machinery for preparing, A. A. Bennett..... 425,729 
Clock, geographical, A. L. Silvernail................ 425,833 
Closet. See Water closet. 

Cloth cutting machine, M. Hofheimer... .... oo---- $85,573 
Clateh controller, D. R. Steele....... eesovcceccoece 425,405 
Clutch, friction, Anderson & Fogarty.............. 425,482 
Coal and other like minerals, wre AY for get- 

Chad, We. WEP occcccosevecccccsssese scccvcosce 425,718 
Coa! elevating crane, C. 8. Schenck. . coves. 425,552 
Contd Red; BO, ROUEN cinco <sicdhcatenmiadetndamas 425.440 
Coating iron and wood, composition for, L. T. 

WOR ave cncccczcccudesgemeebdadhe colvies hnanieteas 425,412 
Coating meta! pipes. means for, J. D. Hooker...... 425,675 
Cock, ball, R. Murphy ........... Sabebse soboqperesce 425,619 
Cock, gauge, B. W. Luce... ............ s...0-+ evsveees 425,441 
Coffee grinder, McCanna & Brady....:.....+...... 425,817 
Coffee mill, C. & E. H. Morgan.... ....... 

Coffee or tea steeper, J. H. Burtis . 

Gates pos, T. BD. TRIMS. .0cccccsccccccccccccscccs ve 

Collar fastener, horse, J. Thomas............ ... +» 45,836 
Collar or cuff, Kipper & Jarvis...................0-. 425,679 
Commutator for dynamo-electric machines, T. A. 

TRGRIER 2 c0cces’ cecerccnscsaunccecss ecebecescres ones» 425,763 
Compound boiler, J. J. Hogan pawesonseuectorsocccess 425.945 
Conduit, wire, A. J. Smith... Sescccccsccccesccescs 425,913 


Conveyers, driving mechaniom ‘for endless chain, 


GS, We Seiivccedntndecedacctastendses vésccccesce 425,798 
Cooler. See Milk cooler. 
Copies of written or printed matter, machine for 
CRS, Wa Medias dieetnete, Siacdsntocccensece 15,651 
Corn or cane cutter or harvester, Brockway | & 
Bagh. cccccsccese otnsbebneegusdeddesees bawaes . 45,402 
Corset, B. Bass... ........ ecceeeussnaoccecccecse wens 435,561 
Corset, R. W. Parramore ........... ..+....++++ + -+. 425,520 
Cotton press, T. E. Wolfe... bethedigniaiiadned sha sececee 425,481 
Coupling. See Car coupling. Hose coupling. 
Cul bebe, L. Ea GIO. i. ccccccesscccccccscocccesce 425,669 


Cup. See Grease cup. 
Current motors, operating synchronous alternat- 





ing, C. Zipernoweky 6€ Gl..........ceccccccccscess 425,923 

Curtain pole fixture, C. H. Morgan............. oss» 426,688 
Cuspidor or cuspidor holder, EB. F. Drake.......... 425,407 
Cut-out, C. Batohelor........ <2 ccccccee csseeee ove 426,736 
Cut-out, Thomson & Rice, Ir..........ccceeesees eee 425,588 
Cutter. See Corn or cane cutter. 
Darning last, C. C. GaBO. 20.65 -scoscsccccccccccccs --. 425,006 
Dehorning apparatus, E. P. C. Webster bagenececee 425,478 
Delivery apparatus, street, W. H. Thomas.. woe es 435,408 
Dental chairs, truck for, B. 8. Brown........ ws 425,654 
Dental polishing disk, W. N. Morrison........ o..-. 45,897 
Dental tool, BE, 9. BiRg. ......0ccccccvce cosessseces «+» 425,650 
Dapestt Cis Bei taeced sccccnscdmadin aiiandenys 425,491 
Desks, flexible cover for cylinder or roll top, 

Sena Be Giiitpeeeteieenceshic soddsweesecees 426,452 
Die. See Screw cutting die. 

Distance instrument, W. T. Unge. .......... sneapee 425,838 
Door, fireproof, M. Kelling................... seegeus 425,904 
Door hanger, I. Schmeitz.................... ... -..- 425,524 
Door hanger, T. J. Weaver............ conpeenesessce 425,477 
Door opener, electric, W. L. Godfrey 

Doubletree, plow, Kelly & Horrell.... ............. 
Doubletree, wagon, Kelly & Horrell..............-- 
Draught equalizer, H. Kromer............ dadincssdbe 425,514 
Dress steel, M. BE. Whalen................ cepnintinty Ge 
Drier, Winters & Prophet...............+.s0++++e0+ 425,842 


Drill, See Grinding machine twist drill. Power 


machine orill. Rock drill. 
Dumping apparatus, J. BE. Currey..............-. +.» 435.596 
Dye for leather, &. O. & 8. M. Wallace.............. 425.919 
Dye, red, R. @nebm....... edsaboansetteceececes cocccee $20,508 
Dye vat. C. A. G. Schmidt..............0000+ eoceces. $25,708 
Dyes, making az0, M. Kabn..........c.<sss0.s0+s0++s 425,885 


Dyeing apparatus, ©. L. Klauder............ ...-. - 
Eaves trough hanger. J. P. Abbott...............--. 425,591 
Ejector for oil wells, W. O’Neil..............-. Fain 425,624 
Electric call, J. B, Currier............ ....+- 
Blectric call, D. H. Rioe.......<..ccccsccoee-esseee..s 
Electric conductor, P. ae Sema ee oes 425,961 





Blectric conductor, B. Tortora.............<<.+++--- 425,917 
Electric currents, distribution of, E. Thomson... 425,470 
Electric lighting system, F. Johnson............... 425,901 


Electric machines or motors, brush holder for ied 





namo, F. A. La Roche. ..........ccccccceeceese+« 425,485 
Electric meter, V. Popp...... panne gueadboesceoute 4%,579 
Scr ee TPO an WERT 425,507 
Electric switch, BE. P. Warner..................+-<+« 425,963 
Electrode, secondary battery, J. F. McLaughlin.. 425,819 
Blevator or hoist fire escape, H. V V. Appley........ 425,24 


Embossing and the like, apparatus f » 3 2 





Emery wheel dressing tuoi, J. H. Bennett... ...... 

End gate, 0. McDowell... 

Engine. See Petroleum enaive. Rotary engine 
Steam engine. 





Engines, apparatus for regulating the speed of 

as or oil motor, N. A. Otto................cec00s 45,02 
Engines, ingniting Cevice for gas, W. Heckert... . 435,879 
Engraving machine, Bruckner & Balch........ vas 425,909 
Envelope machine gumming device, BE. Rau....... 426,629 
Envelope opener, D. W. Sholes................0.... 425 587 
Eraser, ink, W. L. Gundlach........ Siieebdnvesemens 425,783 
Explosive charges, mould for, C. Lamm........ ++.» 425,680 
Explosive, gelatinous, Abel & Dewar............... 435,648 
TRO, Bs CUO sic ckn es 6c. cccccccccccccsccccccs 425,505 
Fabric. See Woven pile fabric. 
Fan attachment, G. 8. Nickum...................... 425,449 
Fan hub, J. M. Seymour, Jr.... 
Farm gate, W. A. Downs............-.....csceee ovees 45,411 
Felting machine, H. W. French....... Crccdccccocecs 
Fence, \¥. G. Frost..... eer Ueccadoucesseamase sveceeees 425,774 
Ey Mle MUN cctescccccccctecsencscncedasesecse 425,882 
Fence ornament, Beers & Drendul Lebevnbooeasesnccs 425,926 
Ferrule, C. 8. Smith.................. sbebdcactenaces 425,404 
Fertilizer distributer, J. 8. Kemp.................... 425,512 
Fifth wheel, vehicle, A. Gilbert..................... 425,938 
File, document, W. 1. Ohmer........................ 425.825 
Filter, ©. EE, & W. BM. FEW. 0.0.0... .ccccccccccceess 425,573 
Filter of porous fabric, J. W. Hyatt... ............ 426,431 
Filter, water, Dirmitt & Walters.................... 425,537 
Filtration, J. W. Hyatt (r).................0005 072, 11,073 
IS Git Sit GN oceans sdunsdsccdsucctovscdecvas 420,405 
Fire box, water leg, J. J. Hogan................ ++ 405,988 
Fire escape, Stiver & Hilton....................sc0. 425,554 
Fire escape, J. H. Waldron..................se005 +» 425,044 
Pies qnenpe, TA. VOM Beah...c.cscs.ccccce scccevcsces 425,716 

Fire lighter, automatic, H. W. Borchers petoabet -. 425,70 

Fianging machine, D. O. Paige oa 
Flood gate, J. A. Dunham ....... ... 





Flour safe and sifter, combined, Foster, Sr. & 


Flower bed border, L. L. Landis — 
Flower pot trellis, J. 8. Brown...................000- 
Flue cleaner rod, T. R. Batman 
UD Ry Be Bas Wh Bicccscccwccsccccccccoccocsccocecs 
Fluid under pressure, controlling the action of, J. 








Foil mills, automatic lubricating apparatus for, 

Bi, Fink) cocemerccendcctnce coccensces 425,79 
Food, preparing cattle, Baxter & Macdougald..... 425,727 
Forging machine, metal roller,G. W. Marblie...... 425,961 
Frame. See Pocketbook frame. 

Fruit drying tray, 8. A. Moulton.......... gnestacece 425,816 
Furnace. See Smoke consuming furnace. 

Desmase, TB. FW. Bio ce-cccccces -ccccccccccscccccoces 425.758 
Permase, BR. HE. BeGeP..ccccccccccscscscccccessece cee 425,821 
Furnaces, fire brick lining for, J. J. Hogan.... .... 425.07 
Galvanic battery, L. M. J.C. C. Renard.... ...... 425,959 
Galvanizing plates, E. A. Davies.................... 425,661 
Game apparatus, H. A. Behn................ 425,349, 425,850 
Garbage, treating kitchen, G. Fleischman ......... 425,608 
Garment, nether, J. Spieldoch...................s0.. 425,914 
Garment, outer, A. M. Lougee.... ........-s0cecsees 425,439 
Garment stay. Dy D GRGBAP. cecccsiccoccecocces osece 425,835 
Gas exti t tic, N. Newman.......... 425,953 
Gate. See End xate. Farm gate. Flood gate. 

Gear, reversal, G, C. Roberts..................060005 425,458 
Glass cutting box, J. G. C. Farnham................ 425,770 
Glove, baseball, G. C. Kohler.................6.00005 425,887 
Gold, silver, and quicksilver, apparatus for sav- 


ing, F. A. Luckenbach 
Grain binder, C. Colahan 






Grater, cocoanut, W. F. Turnbull........... esescoce 

Grease cup, E. H. Benmers. ............00....00008 . 425,484 
Grinding machine, knife, W. D. Graves, Jr.... ... 425,781 
Grinding machine twist drill, O. 8. Walker........ 425, 839 


Guard. See Railway trolley guard. 
Guitar or other similar stringed instrument, H. 


A RE... iareseansdecechschanensccctetocovesenne 425.864 
Gun carriage, J. B. G. A. Camet............ ..c00. 00. 425,656 
Gun, submarine, V. F. Lassoe................+6.s00+ 425,574 
Gymnastic apparatus, portable, Eg. F. Shaw........ 425,636 
Hanger. See Door hanger. Eaves trough hanger. 

Tobacco hanger. 

Harrow, M. C. Moore. ..........cccccececeeeceenee ose» 45,447 
Harvester, E. G. Watrous.............0000ccecccceeee 425,529 
Harvester, corn, Lawler & Barry................... 425,515 
Harvester, potato, J. L. Woolley............... <0. 425,922 
Harvesting machine, fodder, J. P. Hart ........... 425,608 


Hat forming machines, dipping apparatus for, 8. 


cco cnenitiactsecisercntiesscserocesecesiac 435,901 
Hay rake, W. R. Mann ..........-.cceecccccceeeeees ves» 45,618 
Hay rake and shocker, W. 8. Wikle | saliasetnaiioeniataintats 46,721 
Heating apparatus, L. A. Simpson... .......... «+. 425,463 
Heating coil stand, D. A. Brislin...................+ 425,856 
High and low water alarm boilers, A.C. Griggs . . 425,570 
Hinge, friction, B. Thorp « .........-6+..cceseceees 425,714 
Betet,, Fe A. BORING, 0.0 c00ccececevcccescocecocee . 425,699 
Holder. See Bouquet holder. Cuff holder. Lamp 

holder. Negative holder. Pen holder. Pen 

and pencil holder. 

Hoodwink, A. B. Grubb ..........0...005+ eebdbhageee 425,782 
Hook. See Wardrobe hook. 

Horse checking apparatus, A. Ross..............-.- 425,633 
Hose coupling, R. Franken .. . .......-. ccesceeees 425,773 
Hose washing machine, G. Villeneuve......... -.-. 4560 
Hot air pipe, Eversman & Wagner.............+.... 425,601 
House. See Tobacco curing house. 

Hub and axle, F. B. Clements................0s0 «ee 425,754 
Haller. See Rice huller. 

Hydrocarbon burner, E. W. Fellows.............+.+ 425,872 


Incrustation, appliance for preventing, W. H. 








SU  cudnedeecdtiind Bbshedeeessoetqehste Gen 425,908 
Indicator. See Station indicator. 
Inhaler, EKilsworth & Alexander............-...++++ 425,765 
Inkstand, A. EB. Gorse.............00e ceeeeeecee oe . 425,780 
Inkstand, fountain, J. Heberling......... 425,672 to 425,674 
Inkstands, ink well attachment for, D. B. 
MCAS 2... .cccccrcccs coccnccssecsscreses os «... 425,689 
Insulating Pp d, A. A. Knudson........--+++. 425,615 
Insulator, W. P. Kookogey.........-. «-secceseeeeee 425.513 
Iron. See Soldering iron. 
Jack. See Carriage jack. Lifting jack. Wagon 
Jewelry, compound for cleaning, F. Graffe, Jr...._ 425,668 
Joint. See Rail joint. 
Journal box, T. Gare..... © «-.scccescceceeeeees -- 650 
Kettle supporter, J. M. Rohm....... ...+-+-+0.eee++ 425,701 
Knitting machine circular, Lippitt & Pope.... ... 426,617 
Knob attachment, W. R. Briggs.........-----++++++ 
Lamp, Duncan & Fullerton..........--. geodagnes 
Lamp, incandescent, T. A. Edison 
Lamp shade, J. P. Boesen. ......--+++seeeeeerees «o.. 4.7% 
Lamp shade holder, J. Jauch. .......--. ... covceeee 625.800 
Lamp socket, incandescent, J. J. Bradiey..... eveee 426,741 


Lamp, apparatus for supplying oil to, J. B. Fenby 425,606 
Lamps, cut-out for incandescent electric, T. A 





De ert wees 40,702 
Lamps, supplying oi! to. J. B. Fenby..........+. «-» 425.687 
Lasso for horses, automatic, M. Foreman.......... 4%,771 
Lateh for elevator doors. safety, J. Johnston...... 425,802 


Lawn rake and sweeper, M. E. Pontious............ 425,605 
Leaf turner, G. W. Leevey.. o-» 425,810 


sr egereeescereees 





"Letter opener, D. W. SHOES ......00cerecceeeseee ee» MU5B8 





Leveler, land, J. N. Holland... ............<.+00.+0: 425,798 
Lifting and pulling macbines, coin-evatrolled teat, 

BN OS SII vcine x00 ncs nilina sntndsasicetiogees 
Lifting jack, 8. F. Hall.............cccesseeessesevers 425,7 
Lifting machine, coin controlled test, J. Lighton.. 425.436 
Liniment, Barly & Johnston... ................00.00+ 425,49 


Linoleum, manufacture of, H. W. Godfrey et al... 425,875 
Lint and other similar thers, machine for prepar- 


Cae, G We DUR ask dicks Redcbee Ss cvesindescovece’ 425,874 
Lock. See Nut lock. Permutation lock. ‘Seal 

lock. Signal lock. Switch lock. 
Lock, B, Heimsoeth.... .......+...+. peegeen» cbove . 425,788 
Look, J. Satterstroat..........cccecseses aceees woven es 425,461 
Lock case, C. M. Burgess.............. asidne epee ove+s 625,78 
Lock or latch, N. G. Sorensen.................-++ oo. 4,707 
Loom shedding and shuttie bux operating mech- 

anism, KE. Wright....... eccccccocveecceasesantbeces 425,843 


Looms, etc., warp tension regulating device » for, 





We PRU: bcc ccncdicccctcccoapeteccice neneews vee» » 425,873 

Lubricating apparatus, W. Heckert.... iheghen eee 45,878 
Lubricator. See Sight feed lubricator. 
Laabrientor, G. B. MamOk...0.000.cc.ssescccescovcccces 426,946 
Marking machine, tag. J. F. Burnham.......... save 635,749 
Benes Ra Fi, BE Geek ccnccoacs covcasdeceshecrosns 425,008 
Measurement of electricity, = distribution sys- 

Come, Bs A, PRRs 000.0 coccccccccveccccece maoees 425,760 
Measuring machine, leather, F. Bain........... ... 425,925 
Mechanical movement, J. H. Bowen........ 425,401, 425,738 
Mechanical movement, BH. Wright.................. 425,844 
Mechanical movement for converting motion, L. 

Mh, TE ce ccnctenctibovantincceccstaceds exes ose. 445% 
Metal cnn. P. TE, Gate. cncciccse-cosceves ecetees cc 425,502 
Metal, machine for turning and Grilling, w. 

WoEacnantccasenecessesnedeane covcatesoeuanece 425,556 
Meter. See Electric meter. 

Milk cooler, W. Watson. ........0. secerecseecseesss. 425,000 
Milk vat, D. W. Curtis........... Coeccececoesocesoces 425,494 
Mill. See Coffee mill. Ore mill. 

Mirror, window, J. B. Bvans............ oeapeemenrece 425,500 
Moistening device, J, B. Sword............. enctnecee 425,54 
Money wrapper, C. Schmeiser....................... 425,910 





Motion, device for tranemitting, A. F. Hillstrom.. 425,543 


Motor. See Car motor. Water motor. 
Motor, Matthews & Dinsmore........... + + ceweees 426,804 
Mower, lawn, C. EB. Holmes....... .......ssseeeceees 425,794 
Mower, Bawa, Te. MEGS. .cccccccceccccecccccccce cece 425,687 
Mower, lawn, C. H. Paxson ..............ccceeseeees 425,954 
BBS; Ge Wr. GRAGTIIR. 0 cc ccccesce.cceccccesscoccie. 425,637 
Music sheet for mechanical musical instrnments, 
he BR. FP BRI. cccvcccccccccces sovcccccccoveces 425,935 
Necktie fastener, T. K. Conway............... ..... 425,865 
Negative holder, B. Gillis. .............6-...cc000c00s 425,420 
Negatives, device for holding sensitized paper in 
contact with, W. Read, Jr..............00..s.0085 425,968 


Numbering head, consecutive, J. H. Reinhardt... 
Numbering machine, consecutive, J. H. Rein- 





BONOE, .. nescence cduran sens EbScbbocdoceececesine cases 425,581 
Nut cracker, T. Holmes........ 6.5. scccceceee coves 425,428 
BR, Wie SIs nsccrbocesededeceesé: cesceccsace 425,457 
Ordnance, apparatus for operating heavy, T. 

Nordenfelt ...... coededevecseseetessossctoccoccecs 425,623 
Ore feeder, C. B. Bingham.................sss00+ ove. 425,788 
Ore mill, J. 8. Kingsland....... Soeeenenonsescescveces 425,856 
Ores, apparatus for the reduction of argentifer- 

GU, Gi Baireteedeccctccdovcoceccccese: cccces 425,813 
Orthonitroparadiamido-diphen yl, J. Schmid....... 425,525 
Packing for stuffing boxes, Getchell & French.... 425,776 
Painting mac’:ine, 8. W. Peregrine............ . eos 425547 
Paper cutting machine, L. W. Morse... .......... ... 425,519 
Pen and peneil bolder and eraser, combined, R. 

Bl iccdausatadeccocenconcpasdeoccsoccocsaepees c0ed 426.527 
Pen holder, 8. A. BCHOIS. .............ccceeseeceeerees 425,588 
Permutation lock, J. K. Magie..............66 ...65 425,898 
Petroleum engine, J. Roots. ..............6..cceeeees 425.909 
Phonograph recorder, J. H. White................. 425,340 
Photograph mount, H. N. Gale...............+. eves 425,775 


Pipe. See Hot air pipe. 


Pipe threading machine, sheet metal, T. J. Leavy 425,516 
Planting hedges, implement for, W. Young........ 426.531 
Plow and harrow, combined, Whitlock & Ethe- 

TRIE icc. 0c cdscncdccouccccddotaueenbcncese -coces one» 425,845 
Plow attachment, J.C. McQuary........ .......++.. 425,690 | 
Plow, wheel, J. C. Boughner................0.... eee $25,502 
Pocket book frame and catch, B. Vom Eigen pescoe 425,475 
Poke, Miller & Lupton. ..........+.cccscesseeeeees owe» 425,446 
Pole tip, vehicle, J. T. Bagby..............<ceeccenee 
Pole, vehicle, J. Atkins............. 





Portable table or desk, F. C. Lynde 
Pot. See Coffee pot. 

Power. See Treadle power. Wave power. 
Power machine drill, W. Lodge............ .....55. 
Preserving food, composition for, W. Radam.. ... 
Press. See Baling press. Cotton press. Printing 


press. 
Printing press, W. Scott. .......66. ...ccccccc scene ees 








Register. See Cash register. 

Retorts, apparatus for charging, J. H. Du Vivier... 425,598 
Rice huller and polisher, W. 8. Mailard........... 425,683 
Rock drill, W. H. Adams....... boten sec’ coecdoage: cts 425.532 
Rock drill and instrament sat scoot 2 ham- 





mers, W. G. A. Bonwill............+.+ weve» @25,737 

Rod. See Flue cleaner rod. 
Roller. See Shade roller. 
Rolling wide bars or plates, mil! for, W. G. How- 

Gh che cdaddven csvccecestvesccnosccestiniunsbes essouns 425 880 
Roofing, metallic, L. L. Sagendorph...... mneceo tees 425,50 
Rotary engine, B. Beok............... ccescccn eeees 426,562 
Rubber from waste rubber stock, reciaiming. N. 

Se anc ccc cccccncccesececencecceccccces ones 426,808 
Ruler, slate, P. &. Demarest......... Oe deccccncece 425,495 
Saddle, harness, L. P. Best...........cccsceeccceenes, 425,781 
Saddle, harness, M, M. EIitt........ce.2.eeeeees ovse. 6257S 
Safe, Harrison & Waring............ceeeccsses cone 425,508 
Safe, burglarproof, A. G. Barton... oabgheed 425,408 , 425,408 
Safe or vault, D. O. Palwe...........0.+0+ patesveges . 425,453 
Sash cord fastener, D. L. Reber.......... entaboenent 425,906 
Sash cord guide, F. W. Hoefer....... PER t=} 45,940 
Sash fastener, A. O. Shatsick.............000.«+: ov « 426,462 
Sash fastener, M. C. Tully...... sengeeaseesse. cocvents 425,528 
Sawmill set works, etc., intermittent grip for. w. 

Gi. BROGIIRM, cc ccane. cocrceccece ce anastotoccinn vee, 406,088 
Saw set, H. R. Braunsdorf....... © Geegdesoucn beatae 425,742 
Saw swage, W. A. Milford........ escccsceoese sooeeees 425,805 
Saw, wabble, L. B. Rowers..... .....cceccescceeeeu -, £5,000 
Scissors, pocket, J. Badger... ............cccccccceene 425,560 
Screw cutting die and stock, W. KB. Canedy........ 426,655 
ee Reet, Gs, An ROW cncecs: vcccacsabesocees, out w+» 425,490 
Seaming and ougas machine, can, W. D. 

BN ine vvovetcapelin ca: coceresesotcoci chon ovees 26,004 
Seat. See Car seut. 

Secondary battery, J. F. McLaughlin .............. 425,815 
Secondary battery, G. Philippart... ........426,00, 425,067 
Sectional boiler, A. H. Fowler......... .....ceses0s 425,415 
Sectional boiler, J. J. Homan. ..........66- cee ceeeee 425,426 
Securing device, A. T. Wentworth........ .... o.-s 495,719 
Seeding machine wheel, H. J. Phelps.............. 425,956 
Separator, F.T. Muelier ............cccceecesccees . 425,448 
Sewing machine, P. A. Darracq.................++ . 425,599 


Sewing machine tuck marking attachment, i. 


Sewing machine, wax thread, G. Amborn, Jr... .. 425,722 
Sewing on buttons, machine for, J. P. Hallenbeck 425,422 








Shade roller, 8. Hartahorn.......... ene wevecerees e+. 425.787 
Gheave, W. EH. BiGeR......cccccccccveccccccssccscesss 426,734 
Ships’ boats, apparatus for hoisting and lowering. 

GQ PBB in ws cccccdacgnd csece cevsepcecsocccsceps ce 425,955 
Shirt pocket, J. M. Campbell ............ccccecceeee 425.750 
Shoe, C. H. Des Lauries...........cccccccccceececcnes 425,598 
Shoe fastening, A. B. Drauts........ 0.60. ...6.ceee 425,07 
Showcase covers, automatic lift for,.J. Leha- 

RONG ss cnvecccccengescccé sesacccccoccresbeescess be 425,801 
Shower bath, ete., H. Schaffstadt... ............... 425,702 
Shutter fastener, J. Jowet...............ceceec sce . 25,66 
Shutter worker, L.. F. Norrig...  ....c66 ccccccsceene 425,450 
Sight feed lubricator, W. F. Van Guysiing 425,590 
GRRE, Wie Bc TRG cccccccscessceccnveccapsacecces 425,614 
Signal box, M. Martin........ ee seeseereewsnerese scenes 425,576 
Signal lock, BH. 8. Piper. ..........cc.ccccccveeeeseenes 45549 
Sink trap, J.J. Van De Walle ... 2.06.06. cc00escerne 426,041 
Smoke consuming furnace, Bergen & Doerfier 425,790 
Sofa or settee, folding, C. i. Arnoid........ ... ove» 425,488 
Soldering iron for capping cans, N. G. Numsen.,.. 425,001 
Spark arrester, A. Thomson............ «++ . 425,566 
Spike puller, C. B. Seymour... ...... 6... 666 cccseweee 425,526 
Spinning spindle and support therefor, H. A. Bur- 

MMMBERO. .oncces caserccove covercosoes erecenpocedee 425,900 
Spring. See Vehicle spring. 

Spring bending machine, 8. L. Bond......... ode ter 425,736 
Spring washer, 8. W. Wales...........6...cceeeeeees 425,476 
Sprinkler. See Automatic sprinkler. 

Sprinklers, C. W. & C. D. Parks...... ahqapanabeane ted 426.626 
Square and protractor, combined tray, F. BE. Rub- 

PEE cccnvensce covcensasorgecnsoocunqoenconsepes. pee 425,688 
Stable, cow, P. BBE csc cccecsonstbocecseeeses . 425,049 
Stand. See Heating coil stand. 

Station indicator, automatic, C. W. May........ woe e 425,685 
Steam boiler, A. S. Bmery.............cccceseeeecees 425,766 
| Benes SemiMe, J. TNS. .ccicccsccccsccccccconscctsoees 425,764 
Stockings, board for finishing, W. H. Howard. 425,796 
Stone polishi hani W. H. B. Perry....... * 4,628 
Stopper. See Bottle stopper. 
Store service apparatus, O. A. Howland............ 425,490 
Stove, hot water, C. Siewemer............. 6. eeeeer ens 425,711 
Stove, range, ete., BE. Berwen............-.sesee snes 425,487 
Stove, straw burning, Tacey & Sharkey............ 425,718 
Streams for motive power, device for utilizing 

elevated running, H. T. Hey..........-6+-s00.06> 426,791 
Stump puller, G. Harvey... ..... 0.50. .cceseeccccnrene 425,671 
Subsoiler and bush puller, T. J. Rogers............ 425,400 


Supporter. See Kettle supporter. 








Projectiles, pilot shell and centering ring for sub- Switch. See Electric switch. Electric snap 
marine, V. F. Lass0e... ......--..ccceee -cemtees 425,616 switch. 
Protector. See Buggy seat protector. Clarionet Switch lock, J. A. McNight........ .....sseeeree-ees 425.952 

reed protector. Switch mechanism, safety, J. Westcott....... 425,557 
Pruning implement, W. J. Nelson........ gedevcoves 42%, 820 | Table. See Portable table. 

Puller. See Stump puller. Table leg connection, P. lerbert.... coe covreee 426,98 
Pulley, W. G. Potter. ......--0..-ssceceecereeeee e+-+++ 425,827 | Tableware for ships, F. Hizell.............ss0eseecees 425,768 
Pump, C. W. Crannell..........--sceesseeees . 42%,600| Tank. See Refrigerating tank. 

Pump, compound, C. W. Crannell............ seessss $25.933 | Tar residuuma, utilizing acid, C. Rave.............. 425,906 
Panoh, La PIPG?......ccccccccccccccccccscccccsevces ++» 425,456 | Target, flying, W. T. Best........ .....cccceeccns evs 425,782 
Purasia, W BEadn.......22.ccccccescc.cocccccevccsosess 425,535 | Tea kettle, HB. %. Boles...... ..ccccces cocvegencsvees 425,400 
Quilied linings, manufacture of, C. T. Wagner. ... 425,717 | Telegraph, car, W. F. Stevens............,-+... oo» 425,406 
Rail joint, Agee & Lane...........--.66 ccecceeeewces 425,396 | Telegraph transmitter, F. W. Jones........... 425,511 
Rail joint and rail tie, combination, J. M. Fen- Telegraphs, balanced pen for autographic, i. 

MOET... cvcccccrcccccsce covcceccccccccsescosseses 425,987 Pe cencecccccsecocccconcess ces cenegeset nce 4%5,413 
Railway contact, electric, F. O. Blackwell.......... 425,459 | Telegraphy, receiving apparatus for cable, P. B. 
Ratlway crossing, J. JOM@S .....--.+ecceecccseene ++» 425,808 PE bbanndocedcccdeevecsesedceseocecensesonss pose 425,507 
Rallway, electric, T. A. Bvans............-+++«+ «+++ 425,767 | Telephoue bell and connection, D. H. Rice. .. 425,681 
Railway, electric, W. H. Kmight.................00+ 425,950 | Telephone purposes, electric circuit for, A. W. 
Railway, electric, R. V. R. Sill............... 425,911, 425,912 Sucnictskgnabicbereesutbocetoetocosecdecesets) been 425.853 
Railway, electric, D. G. Weems.............. 425,965, 425,966 | Telephone system, J. J. Carty «............000.s 000: 425.863 
Railway, elevated cable, W. M. Morgan............ 425,518 | Telephone, multiple, J. J. Carty.......--...--.spes 425 B62 
Railway, hydraulic, E. H. Craw..............+ «-» » 4%,408 | Temperature controller, electric, E. H. Parker... .. 425,625 
Railway joints, key bolt and washer for, W. Tent, swing, B. Forbriger................scescsereeee 425,540 

DOAENEP.... .ccccccescee. so: ceccceccecccccscecooesce . 425,468 | Thermo-electric battery, J. Edelkamp..., .. ...... 4%.565 
Railway rails, reducing, W. H. Howells............ 425,881 | Thill couplings, anti-rattier for, J. Doty............ 426,207 
Railway spike, J. Charchward... ....... ...+ + -.. 45,407 | Thill couplings, anti-rattier for, 1. 8. Krick........ 425.858 
Railway system, electric, D. G. Weems........ +... 435,94 | Thrushing machine, J. H. Melick................ ows. 435,444 
Railway system, electric heating apparatus for Tie. See Railway tie. 

electric, M. W. Dewey..........-0.0eseeeeceecwee 425,757 | Tobacco curing house, W. H. & H. A. Power...... 425.06 
Railway tie, O. W. Brown... .......65 ccccseseeerens 747 | Tobacco hanger, W. A. Petree....... ......6.ee eee: 42548 
Railway track laying machine, G. Roberts.. 5.8%, 425,907 | Toe weight. C. W. Van Btten... ........0ccceeesenes 425,474 
Railway trolley guard, electric, E. Thomson....... 425,640 | Tongs, crane, D. O. Paige. ............000ccceceneeees 425,452 
Railway trolleys, safety attachment for electric, Tongue support, W. 8. Speer.......... .... 6.6.6. 425,708 

FH. ©, WRG, cccccccccece cocccessoccscesces . 4%,720 | Torpedo and torpedo detonator, H. A. Callahan... 425,960 
Railways, contact device for electaic, F. O. Biack- Toy or game, W. F. Lott.....-..........00e-eeeee ows 425,57 

DEM .ocvcccccccccccossdccccccossccesecsnasecssecsees 425.488 | Toys and the like, stand for, F. M. Schilling... ... 425,708 
Rake. See Hay rake. Lawn rake. Trace e*rrier, J. 5. Brown..............- race, 457 
Reclining chair. L. Goetel..........6. s.ce0ee os ~.. $2,718 | Trace fastener, J. Duff..................6..005- , 425,368 
Recorder. See Phonograph di Tractor, G. 1. Bdwards........... ‘425,600, 425,032 to 425.665 

manufacturing double surtacegiass, E. Transporting loads, meane for, Arnodin & De 

Ae GUMBGEP. 0 0000 cbensdecccedccds ccocecesdecccosse SE ET EE ee 
Ref: tank for transporting | milk and Trap. See Sink trap. 

other dairy products, H. Pearson............... 425,578 | Treadie power, W. Harerove.. 

Refrigerator car, W. Deuchting..............+++.... 45.508 | Trolley, Porter & George. .............<cccec cnseeee 

yg chambers, ventilating outlet for, L. Truck tor cara, motor, J. A. & G. M. Brill.......... 45.058 
ouboceges bees ebb ececousde bdbeccusee 425,551 | Truck, hand, F. J. Fairchild .............+..+. leovse 428,871 

meneuntiin hydraulic, J. J. & F. J. Geraghty. ++» 425,541 ' Truss, L. B. Stuart.......... oo abbsces. cbdhvensepncuaceee 
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fubslar articles, machine for applying Sittings 








and trimmings on, W. Jacksom.......+- sse++ +> 4%,510 
hame, W. EB King cccceesecesecesoe 425,678 
bee cccccece: ecccesctos 425,376 
Typewriter, v an Fleet & Graft eoccecesee . 26580 
Typewritera, copy bolder for, J. Chase .. ee 
Typewriting machine, A. W. Cash.. +» GBR 
- me 


Ty pewriting machine, J. Hutchison... 
Vavinal injections, apparatas for removing ‘the 


Scientific 


Wovertisements. 


neide P each tneertion - - - 75 cents a line. 
nok Pase. cach insertion « - - $1.00 a line. 
The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is setin agate type. Engravings may head adver- 
tisements at the same Prete per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publicatien office as early as Thursday morn- 
ing to appear in next issue. 


USE ADAMANT WALL PLASTER 


It is Hard, Denese, and Ad- 
hesive. Does not check or crack. 
+ it is impervious to wind. water, 
erms. it driesin a 
t can be applied in 
any kind of weather. It is in gen- 
eral use. Licenses granted for the 
mixing,using, and selling. 


T Address ADAMANT MFG, CO. 


09 E. Genesee ™t., 
Syracuse, A. Y. 


ICE-HOUS E AND REFRIGERATOR. 
ions and Dimensions for ———- wan, cae one 

iNustration of cold house for ary and bu 

season to season. The air is ry d pure -y 4+ ~ 

out the year at a temperature of fous °o %®. Con 

tained in SCLENTIFIC Wry. ay ee PPL A 1 16. 

Price 10 cents. To be his office and of all news- 
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waste liquids from, P. A. Adeimann 426,559 
Valve, P. Conway 425,756 
Valve, &. W. Lace . Bsa 
Valve for air brakes, automatic, Il. Guels (r) nw 
Valve, automatic, J. Clapp ‘ 425,751, 425,752 
Valve, rotary balanced, C. R. Hawkins 25,610 
Valve, slide, B. Leslie.... aeeenesenceundaae 435.681 
Vapor burner, J. Stubbers 45,60 
Vat. See Dye vat. Milk vat. 

Vehicle apring, B. C. COOK... .~...cccccnwseeene 425,755 
Vehicle, two wheeled, J. Daley aceoe (35.566 
Vehicle, two-wheeled, C. A. Davis.......... -. 6.410 
Vehicle wheel, L. H. Donkel 425,04 

Vehicle wheel, A. C. Hall 425,508 
Vehicle wheel, Morsman & Higby 6508 

Vehicle wheei, 5. 5. Nuckolis ees 425,900 

Velocipede, H. C. Goodrich ‘ , 425,779 
Velocipede, ©. GO. Toense.... 44.471 

Velocipede, B. L. Toquet 425,897 

Vent pes. automatic, C. Wayte 5.590 

Vignetter, H. J. Lioyd 425,512 

Violin bow, J. Glass , + 42608 

Violin case, G. A. Holmes . 425,427 | 
Wagon body and stake holder, E. A. Leinarg. 25.811 

Wagon jack, 8. Lincoln... 425,682 

Wall paper exhibitor, T. H. Fritz {B4AlT 

Wallis, binding plate for brick, C. Bischof 025,64 

Wardrobe hock, G. W. Tucker : 425,918 

Wash tub pipe connection, B.C. Smith 425,43 

Washer. See Spring washer 

Washing machine, G. W. Ballard 455.397 

Washing machine, D. W. Bowman 425.563 

Washing machine, I.. H. Canfield 425.561 

Washing machine, ©. G. Patterson 425,688 

Washing machine, Dit Lallemand & Gravel -.. 46580 

Watch cases, decorating, E. Leach £25,908 | 


Watch cases, machine for decorating, E. Leach. 
425,507, 425,808 


Watchmaker’s staking and punching tool, E. | 





fivett 425,522 
Watch, time triking, J. Robinson 426,582 
Water closet, Frame & Neff 425,416 
Water closet tank, P. White 425,921 
Water conductors, fastener for, W. H. Berger $25,552 
Water jacketed boiler, J. J. Hogan 425,942 
Weter motor. A. J. Kuehn 425,508 
Wave power. N. 0. Bond {25,927 
Weather strip, sliding. W. Fitzpatrick . 45414 
Welding compound, M. Garrison ... 46.418 | 
Wheel. See Car wheel Fifth wheel. Seeding 

machine wheel. Vehicle wheel 
Whitietree, Hi. L. Moyer (346 
Windmill, &. B. & O. BE. Winger £25541 
Wire stretcher, J. W. King 425.505 
Wool, cotton, ete.. machine for opening and mix- 

ing. Tindell & Dickerson 46,715 | 
Woven pile fabric, Lister & Reixach 425,437 
Wrench, T. Young oan ° 425,047 

DESIGNS. 
Air compressor case, EF. W. Weatherhead 19.5 
Carriage body, M. Woodhull -- 1976 
“hain bar, watch, W. F, Duryea 19, — 
Piet, W.G. Walter 19,7 
Electrica! appliances, cabinet for, i. E. Waite. — 
Hame line ring. W. B. Hayden ‘ 19,761 
Handle for sleighs, etc., G. 8. Caldwell 19,758 
Necktie, J. H. Pielech 19,7600 
Pot or jar, C. W. Meinecke 19,762 
TRADE MARKS. 

Biood purifier entirely of vegetable origin, 8. EB. 

MeCormick.... 17,788 
Biue, laundry, Heller & Mert Company 17,777 
Biue, wash, J. De Fremery & Co nages 17.7% 
Catarrh enuf, F. ©. Keith 177 
Cigars, H. Latmer . 7 
Compound for removing stains, grease, etc., from 


the skin and for other toilet purposes. H. Rob- 
bins . 108 


Bmery wheels and grinding machinery in which 


they are used, Tanite Company 17,764 
Food for birds and fowls, natural and prepared, E. 

R. Durkee & Co 17,772 
Hair curlers provided with a comb. G. L. Thomp- 

Bon : 17,78 
Horses, body wash tn the form of tabiéts for, 

Bantin Drag Co 17,78 


Lobsters, herring, mackerel, and clams, Hatheway 


& Co . . wi 
Lotion, healing, W. J. Findley reer i | 
Medical appliance for the cure of “entarth. Ww 


Northup 
Medical compound for liver diseases, J. L. Cooper. 17,750 
Medical remedies, certain named, J. A. W. Fer- 

now ~ 17,773 
Medicinal comp and for headache, sleeplessness, 


ete, Jonneon, Glover & Company 17,781 
Mediciaa! tonic in pills, tablets, and suppositories, 

M. W. Snow 7.738 
Pantaloons for men and boys, Moses, Sohn & Op- 

penbeimer - . . ccccoene SEE 
Pills. Rogers & Irvin be : - NG 
Btove polish, Buffalo Polish Co MOPONG ... - canes 7.797 


Surgical instroment«, Jettor & Scheerer 
Teas, mired, Cariton’s Blended Tea Company.. 
Thread, book sewing, Willimantic Linen Company. 
17,765, 17,706 
smoking and 
ne 


17,761 
17,770 


Tobaceo. cigars. and cigarettes, 

chewing, J. G. Butler & Co.. 
Tobacco, plug chewing and emoking, Hodgin Bros 

& Laon A778 to 1,580 
Tonite and general stimulant, Meilier Drag Com- 

pany . 7,74 
Tonic and reso sIvent. alterative, and expestorant, 

blood, A. B. C. Chemical Company... . 1788 
Washing compounds, P. Riddle...................... 17,785 
Weights and similar exercising apparates, pulley, 

4.8. Dowd 








i771 

A Printed copy of the specification and awing of 

any patent in the foregoing list will be furnisued from 

this offce for % cents. In ordering plense state the name 

and number of the patent demred. and remit to Munn A 
&o., 7 « Broadway, New York 


Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $0 
@ach. If complicated, the cost will be alittle more. For 
full in_tructione address Mann & Co... Broadway, 
Hew York. Other foreign patents may aiso be obtained. 





ers. 
_“ Star” Screw Cut- 
Foot Lathe ting Auto- 
Swings matic Cross 
9x25 in. A Feed, etc. 
a ——— 














Seneca Falls Mig. Co.. 695 Water St., Senc:.. Falls, N. Y. 





SEBASTIAN, MAY &CO’S 


laproved i Cutting , 


rover LAAT EL EOP) 


Drill Presses, Chucks, Drills, 
Dogs, and machinists’ and ama- 
teurs’ outfits. Lathes on triad. 
Catalogues mailed on apphcation. 
165 W. 2d St., Cincinnati, O. 

















American. 


REMINGTON 





STANDARD TYPEWRITER. 


Geld Medal—Paris Exposition, 1889. 


Wyckoff, Seamans & Benedict 
327 BROADWAY, NEW YORK. 


Fine Taps, Dies, Reamers, Ete. 


Lightning and Green River Screw Plates. 
Bolt Cutters, Hand and Power Drilling Machines, Punch- 
ing Presses, Tire Benders, Tire Upsettors, and oth- 
er Labor Saving Tools. Send for Price List. 


WILEY & RUSSELL MFG, CO., Greenfield, Mass. 


Steam! Steam! 


Quality Higher, Price Lower. 
Yor Strictly Cash, Complete Fixtures except Stack. 
2-Horse Eureka Boiler and Engine, $135 
4- “cc “é a“ o“ e e 210) 


Other sizes at low prices. Before you buy get our prices. 


B. W. PAYNE & SONS, 


Drawer 56. ELMIRA, N. Y. 














BIRDSBORO, PA., 


HE PENNA. DIAMOND DRILL & MFG. CO. 
Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 








54TH EDITION.—113TH 


THOUSAND. 





ENGINEERS’ POCKET - BOOK 


By CHARLES 


H. HASWELL. 





| Mechanics’ and Engineers’ Pocket-Book of Tables, Rules, and Formulas 
Mathematics, and Physics : 
Logarithms, Hydraulics, Hydrodynamics, Steam and the Steam-En- 
Steam- Vessels, 
Technical Words and Terms, ete., ete. 


to Mechanics, 
Roots, ete: 
gine, Naval Architecture. 
Cements, ete.; Orthography of 
Pocket-Book Form, pp. 930, $4.00. 


Masonry, 


“I cannot find words to express my admiration of the skill and atu displayed in 
To you belongs the honor of having presented to the world : a book containing more peas 
I could with justice say more. 


was ever before published. 


Capt. J. Erniceson, the celebrated Engineer. 


BY THE SAME AUTHOR. 


MENSURATION AND PRACTICAL GEOMETRY. Containin 
Vulgar and Decimal Fractions ; 


and Measures ; 
faces, and Solids : 
Circle ; 


Lengths of Circular 


on the Carpenter’s Slide-Rule and Gauging. 


Board and Timber Measure, Centres of Gravity, etc., ete. With a Treatise 


rtaining 
including Areas, Squares, Cubes, and 
Mills, ete.; Limes, Mortars, 


12mo, 


cing the same, 
information than 


Srom a Letter to the Author from the late 


Tables of Weights 
Mensuration of Areas, Lines, Sur- 
Ares ; Areas of Segments and Zones of a 


12mo, Sheep, pp. 324, 90 cents. 
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